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The Effect of Cold Work on the Transformation of the Gamma-Phase
i intc the Sigma-Phase in Austenitic Steel Welds
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from the —elds after their ageing in *-e course nf

25 houre already disclosed the appearance of *"e sir-
ma-phase. Particles of the sigma-phase were found with
the aid of electronic microscope on the bhorders of
austenitic grains. The cold work which nroceeds *+*-
isothermic heating speeds mp the formation of *h~ =ir
nmaphase in austenitic steel wells, Acceler=tion of th
transformation of the gamma-phase into the sigma-phas
of tre cold-worked steel is intimately linked with the
rrocesses of recrystallization. Tf the Jeforma*inn
crade and the temperature of ageing are such that the
recrystallization does not take plemce, the sresding-~
up nction of cold work is not manifested., Tf te age-
i ng pasces at a comparatively low temperature, the
sigma-phase appears in the form of greins having the
perlite structure. There are 1 graph, 1 tatle, 7
photographe and 1N references, 3 of which are ‘merican
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intc *he Sisma-Phase in Austenitic 9teel Welds
and 7 Soviet
ASSOCIATION: Ordena Trudovogo ¥Yrasrogo 7nameni Tretit ;}eftrg-
svar'si imeni ¥ ".Trtona AY 7oA [ Orlex of t-e Pg-

Banner of Tator. Tnetitute of Rlectric Welding, *°
UkrSSR, imeni Ys.0. Patona).
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18(5,7)
AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/5

S0V/125-59-8-7/18

Medovar, B.I.

On the Question of the Nature of Crystallization Cracks
in Welding Austenitic Steels and Alloys

Avtomaticheskaya svarka, 1959, Nr 8, pp 57-66 (USSR)

This article deals with the question of the nature of
crystallization cracks in welds on austenitic steel=s
and alloys in the light of the literary and the ex-
perimental data. The author notes that means for
combatting crystallization eracks in welded seams are
known for the widely used types of austenitic steels,
and that a general theory on the hot cracking of aus-
tenitic welded seams has been created. This theory,
he says, views the appearance of crystallization cracks
as a result of the interaction of two factors - the
metallurgical and the force factors, briefly outlined,
anu for convenience named the theory of molten strata.
The most effective means of preventing cracks in aus-
tenitic welded seams is the creation of conditions for
the appearance of the second phase in the process of

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4"
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S0V/125-59-8-7/18
On the Question of the Nature of Crystallization Cracks in Welding
Austenitic Steels and Alloys

primary crystallization of the weld "path". Or, not
resorting to this means, ridding the seam metal of
admixtures such as phosphor, silicon, sulphur, arsenic,
boron, and tin is also effective. Still another ef-
fective means is the additional alloying of the seams
with manganese, molybdenum, and tungsten, using a
welding wire of type 2Khn25N15G7 or Khl6N26M6 (EI395)
steel of a nickel-chrome alloy with 18% tungsten (VZh- -
98, etc.). The author referes to works by B.A. Mov-
chen and L.A. Poznyak /Ref 10/, and Movchan /Ref %7,
and Movchan and I.Ya. Dzykovich /Ref 11/, who take
exception to the theory of molten strata, noting brief-
ly their theses on the subject of hot crack formation.
The author dwells on the question of "polygonization" -
term used by Movchan, and originally introduced by
Orovan and Kan - used to describe the phenomenon of

the fragmentation of the metal éalloy) grain, when
subjected to high temperatures (below crystallization

Card 2/5 and deformation temperatures, however). Polygonization
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On the Question of the Nature of Crystallization Cracks in VWelding
Austenitic Steels and Alloys

Card 3/5

is further discussed from the points of view of Kotrell,
I.A. Oding and V.N, Geminov, Briefly discussing dis-
continuities between adjacent crystals (hot cracks),

the author states that polygonization, rather than be-
ing a factor in the formation of cracks, is secondary
to the formation of the above discontinuities. The
author further dwells on polygonization and crack form-
ation, underlining the absence of a substantial link
between the two. Adding molybdenum and tungsten to
nickel base alloys increases the resistance of single-
phase seams to the formation of hot cracksj thus
welding of the nickel-tungsten alloy VZh-98 (nickel
base 18%W) by all known methods produced not hot cracks.
VZh-98 is thus used in welding austenitic steels dis-
posed to hot cracking (e.g. using VZh-98, type EI696
steel, which normally welds badly, was welded without
the formation of cracks). Welding wire Kh16N26 (6-8%
Mo) permits making a pure austenitic seam without
cracks, and the addition of manganese to the metal of

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4"
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On the Question of the Nature of Crystallization Cracks in Welding
Austenitic Steels and Alloys

the seam has a similarly favorable effect. A series
of tests with single- phase steel type Kh23R18 (EI417)
and Sv-Kh25N20 wire with non-oxygen fluorite flux
(ANF-5) were made to test the effect of welding speed
variations on hot crack formation; in some of the
tests the welding was done with heating up to 800-900
Speed was varied from 15 to 100 m/hr. Crack formation
intensified with increasing speed, but welding with
the application of heat produced no cracks. Further
tests showed that the introduction of minute quantities
of elements such as boron or phosphor into seams weld-
ed with VZh-98 and EI395 wire leads to the appearance
of hot cracks in the seam metal, Similar work, using
EI395 wire and ANP-5 flux, by K.V. Lyubavskiy and V.
A. Toropov /Ref 2/ referred to by the author supports
his conclusions. In conclusion the author discusses
briefly two recommendations_for combatting hot crack
formation by Movchan /Ref 1/: a) additional alloying
Card 4/5 of the pure austenitic seam with elements which in-
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S0vV/125-59-8-7/18
On the Question of the Nature of Crystallization Cracks in Welding
Austenitic Steels and Alloys

crease the energy of activation of self-diffusion
(molybdenum, tungsten), and b) decreasing the overheat-
ing of the weld "bath" in so far as this decreases the
overall quantity of defects in the hard phase. The
first is already used in practice, but needs further
study, especially in regard to the effects of these
elements on the polygonization process. The second
the author finds "interesting", but also in need of
further study with regard to its effect on polygoniza-
tion. There are 10 photographs, 1 diagram, and 20
references, 17 of which are Soviet and 3 English.

ASSOCIATION: Ordena trudovogo krasnogo znameni - Institut elektro-
svarki imeni Ye.O. Patona AN USSR (Order of the Red
Banner of Labor - Institute of Electric Welding imeni
Ye.0. Paton, AS UkrSSR)

SUBMITTED: April 10, 1959
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18(5) S0V/125-59-9-5/16

AUTHOR: Medovar, B.I.. Candidate of Technical @ciences, Safon-
nikov, A.N., Belkin,Ye.Ya., and Sharov)O.A., Engineers
TITIE: Flectric Welding under Slag of Agening Chrome-Nickel-
Aluminum Stainless Steel

PERIODICAL: Avtomaticheskaya svarka, 1959, §r 9, pp 33-44 (USSR)

ABSTRACT: Precipitation-hardening stainless steels, such as chro-
me-nickel austenitic steels possessing high plastic
qualities, have a comparatively low strength 1limit;
the latter property hampers their use, in cases where
constructions must have a minimum weight at the maxi-
mum strength. Research has disclosed that the most ef-
ficient method to augment their strength is the crea-
tion of martensite in their structure. In the Soviet
Union, the chrome-nickel-aluminum steinless steel,

Type Kh 15N9Yu make BN-2 or RTI904, is widely used. The
transformation of austenite to martensite in steel SN-2
is realized Ry cold-treatment (4 hours at-50"C or 2
hours at -79°C). This process leads to a considerable

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4"
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Electric Welding under Slag of Agening Chrome-Nickel-Aluminum
Stainless Steel

increase in strength, but does not change the steel
fluidity limit. The works of A.P. Gulyayev, S.V. Tep-
nev and Ya.M.Potak maintain that the above properties
are specific for transitional stages, that is, in this
case for austenitic-marﬁensitic steels, Their fluidity
limit is abou} 40 kg/mm“, while their strength is
100-200 kg/mm“. The SN-2 steel is not only austenitic-
martensitic; it is, at the same time, & precipitation-
hardening steel. On the basis of numerous experiments,
two methods for electric welding of SN-2 sieel were
accepted for general use: 1) Welding by means of elec-
trode made of SN-2 steel (same as the base material)
under application of flux ANF-7 (CaF,_, - Ca0) and using
obligatory pre-heating, and 2) weldiﬁg without pre-hea-
ting, applying a new fluoride flux ANF-14 (65% CaF,,
16% $i0,, 3% Ca0, 6% Mg0, and 107 A1,05). Research

Card 2/3 has disclosed that electric welding of stainless
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Electric Welding under Slag of Agening Chrome-Nickel-Aluminum
Stainless Steel

chrome-nickel-aluminum steel SN.2 by means of a large
section electrode made of the same steel does not eli-
minate the appearance of non-fused spots, if a fluo-
ride flux with increased aluminum oxide contents is
used. The negative influence of aluminum oxide can be
entirely neutralized by introduction into the flux of

a certain amount of silicon oxide or calcium oxide, se-
parately or combined. There are 3 tables, 1 diagram,

6 photographs and 18 references, 9 of which are Soviet,
6 English, 1 Prench and 2 German.

| ASSOCTATION: 1) Ordena trudovogo krasnogo znameni institut elektro-

| avarki imeni Ye.O.Patona AN USSR (Order of the Red
Banner of ILabor Institute of Flectric Welding imeni
Ye.0. Paton,AS Tkr SSR)(Medovar; Safonnikov);2) Moskovs~
kiy sovnarkhoz (Moscow Sovnarkhoz) (Pelkin; Sharov).

SUBMITTED: May 26, 1959
Card 3/3

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4

N oA R PR SR RS R

25(1) , 50V/125-59-12-12/18
AUTHORS: Medovar, B. I. and Safonnikov, A. N.

e e
TITLE: Electric Slag Welding of Heat-Resistant Chrome Steels

with a Plate Electrode
PERIODICAL: Avtomaticheskaya svarka, 1959, Nr 12, pp 80-82 (USSR)

ABSTRACT: The Institut elektrosvarki im. Ye. O, Patona AF UkrSSR
(Electric Welding Institute Imeni Ye. O. Paton of the
AS UkrSSR) has developed a method of electric slag
welding with a plate electrode for heat-resistant chrome
steels of the martensite grade, for forgings with
79 x 75 to 220 x 220 mm (steel EI961) and 30 x 30 to
80 x 120 mm (steel EIT36) cross sections. Plates 12 to
22 mm thick of the same composition as the forgings were
used as filler metal. The recommended welding conditions
are given in the table. The method ensures the good
quality of the welds, and the metal of the joints is
solid, without cracks or pores, or other defects. After
a corresponding heat treatment, depending on the grade
Card 1/2 of steel, the mechanical properties of the weld metal
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Electric Slag Welding of Heat-Resistant Chrome Steels with a Plate

Electrode
are as good as those of the basic metal. In cases of
especially large cross sections, e.g. 220 x 220 mm, of
EI961 steel, a spacial method of welding should be used
to avoid cold cracks. Details of the subject method are
given:  Thers are 2 photographs, 1 table and 1 dzjfian‘
Card 2/2
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AUTHOR: Medovar, B.I., Safonnikov, A.N., and Lents, R.O.
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TITLE: Heat Resistance of Welded Joints of the Nickel-Chrome
Alloy Type Kn20NBOT5Yu (EI437B) (Zharoprochnost! svarnykh
soyedineniy nikelekuromovogo splava tipa KhZON80OT3Yu
(E1437B)

PERIODICAL: %vtom§ticheskaya Svarka, 1959, Vol 1&, Nr &, pp 3-19
USSR

ABSTRACT: It is shown that with automatic electro-arc and electric-
bar welding of the alloy EI437B, using fluoride oxygen-
free flux, a high degree of heat resistance of the weld-

‘ ed joints is achieved: o SV . om

3l > 0.85 + 0.90 ¢ a1 where
sv is the welded joint, om the basemetal, and dl the
length; o g%, o %% are the longitudinal strength of the
basic metal and the welded joint respectively). Experi-
mental data are quoted for the influence of the time of

Card 1/4 heating in the tempering process, and of riveting on the
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Heat Resistance of Welded Joints of the Nickel-Chrome Alloy Type
Kh20N80T3¥u (EI437B)

longitudinal strength of welded joints. Nickel-chrome
heat-resistant alloys are widely used in the manufacture
of gas turbines. It is now necessary to weld forged or
rolled parts made of heat-resistant alloys 100-&00 mm
thick. One such alloy is nickel-chrome, type KniON8O,
data for which are given. The hardening qualities of
nickel-aluminum-titanium and boron are mentioned. After
the USSR developed an oxygen-free fluoride flux, the
same type appeared in the USA. The article gives data
on the heat-resistance of welded joints of alloy EI437B,
12-20 mm thick, carried out by arc-welding with flux,
and up to 100 mm thick carried out by the electric-bar
method, A section deals with thg Heat-regfstance of
welded joints in alloy EI437B made by thé?arc method,
and is followed by examination of joints of the same
alloy welded by the electric-bar method. Lngineer V.A.
Smirnov took part in the compilatiop of this section.
The important conclusions are that:when welding using

Card 2/4 flux of the alloy EI437B, 10-20 mm fhick and wire EI437A,
_ I\ ‘
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Heat Resistance of Welded Joints of the Nickel-Chrome Alloy Type
KhEONBOT3Yu (EI437B)

the longitudinal strength of the welded joint is not less
fhan 80-85% of the strength of the basic metal. Secondly
electric-bar welding with a lamellated electrode of heat-
resistant alloys on nickel-chrome base, using oxygen-free
fluoride flux, gives a high degree of heat-resistance to

the joints (0 SY = 0.9 Q& ). For explanation of symbols,

see above. Thirdly there is reason to think that a high
degree of heat-resistance for welded joints of alloy
EI437B up to £0 mm thick can be achieved even with some
reduction of the length of heating during tempering. Pre-
liminary riveting of welded joints before tempering leads
to some increase in heat-resistance. There are 11 tables,
2 graphs, 7 drawings and 17 references, 10 of which are
Soviet and 7 English.

Card 3/4
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Heat Resistance of Welded Joints of the Nickel-Chrome Alloy Type
Khe0oN80T3Yu (EI437B)

ASSOCIATION: Ordena trudovogo krasnogo znameni institut elektrosvarki
imeni Ye.O.Patona AN USSR (Order of the Red Banner of
Labor Institute of Electric Welding imeni Ye,O0.Paton of
the AS UKrSSR)

SUBMITTED: November 30, 1958
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13(5)
AUTHOR: Medovar, B.I. afonnikov, A.N., and Puzrin, L.G.
TITLE: Automatic Welding of Chrome-Nickel Stable Austenite

Steels, Using an Unprotected Arc (Avtomaticheskaya svarka
nezashchishchennoy dugoy khromonikelevykh statil 'noaus-
tenitnykh staley)

PERIODICAL: %vtomﬁticheskaya svarka, 1959, Vol l&, Nr &, pp 94-35 :
USSR .

ABSTRACT: Research by the Welding Institute has made 1t possible to
perform automatic welding of these steels using a naked
electrode and an unprotected arc. As an austenizer, nit-
rogen is 30 times stronger than nickel. As a result the
joint may acquire a pure austenite structure anc lose the
necessary resistance to heat cracks and intercrystalline
corrosion. Consequently it is not recommended trat aus-
tenite steels of the type 18-8 should be welded with an
unprotected arc. For welding the stable austenlite steels
£5-£0, 15-35, 15-&0 etc, wires are used whiech ensure

Card 1/3 single phase austenite welds or two-phase welds without
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Automatic Welding of Chrome-Nickel Stabtle Austenite Steels, Using an
Unprotected Arc

ferrite. These wires have a reduced silicon content and
very little sulphur or phosphorus. On the other hand
they have increased concentrations of carton and manga-
nese. In welding stable austenite salts with wires of
these types there is no necc to fear the atmospheric
oxygen or nitrogen. The nitrogen content of the weld is
increased, for example, from 0.008 to 0.01&%. Using an
unprotected arc there is a sharp reduction in the hydro-
gen concentration in the weld. Hydrogen can cause heat
cracks in pure austenite welds. Trials for prolonged
strength (7000, 12 Kgs/mme) showed that samples welded
with flux collapsed after 45-50 hours, whereas welded in
air they lasted 360-370 hrs. Comparative durability
tests on flat welded steel samples of EI417 1.5 mm thick
were made. Welded using an argon arc and wire Z&n&Z5N15G7

| 1.5 mm in diameter, the samples collarsed after 46 hrs

| at 8000 and 4 Kgs/mr€. Air-welded samples in the same

| conditions lasted £30 hrs. The authors think that naked

‘ Card 2/3 . wire welding with an un;rotected arc of stable austenite
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Automatic Welding of Chrome-Nickel Stable Austenite Steels, Using an
Unprotected Arc

ASSOCIATION:

SUBMITTED:

Card 3/3

steels will be used in practice because of its simplicity.
For open arc welaing, normal welding heads with constant
speed electrode supply and the normal generators for flux
welding can be successfully used.

Ordena trudovogo krasnogo znameni jnstitut elektrosvarki
jmeni Ye.O.Pators AN USSR (Order of the Red Banner of
Labor Institute ot Electric Welding imeni Ye.O.Paton of
the AS UKrSSR)

December 17, 1958
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TITLE:
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ABSTRACT:
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Latask, Yu.V , and Medovar, B,I.

Permeability of the Slag in Electric Welding (0 gazoproni-
tsayemosti svaroechnykh shlakov pri elektroshlakovou pro-
tsesse)

Avtomaticheskaya svarka, 1359, Vol 1l&, Nr 3%, pp 45-E0
(USSR)

This article refers to results of the penetration of hy-
drogen through the slag of steel 1XKeA&N9T , in the process
of electric welding, and investigates the use of differ-
ent types of flux. It emerges that with the hydrogen
penetrating into the metal, the amount of titanium resi-
due increases. The probable formulae for this oxidation
are given under (£) and (3). Then the interrelation be-
tween the hydrogen content of the various types of flux
(compiled in Tab., 1) and the titanium content of the
metals in question are dealt with. The permeability was
measured in atmospheric alr, Argon and saturated vapor
of H-O. (Tab. £ and Fig. &). The result showed the low-

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4"



"APPROVED FOR RELEASE: 07/12/200 CIA-RDP86-00513R001033220006-4

e St A S S AR TSNS S s e

, S0V/1£5-59 -3-£/13 -
Permeability of the Slag in Electric Welding

est permeability for silicate flux (AN8) and a high
degree of permeability for ANF 7. There are 4 tables,
1 graph and 11 references, 10 of which are Soviet and
1 German.

ASSOCIATION: Ordena trudovogo krasnogo znameni institut elektrosvarki
im. Ye. O. Patona AN USSR (Order of the Red Banner of
Labor Institute for Electro-Welding i.. Ye. 0. Paton,
AS UKrSSR)

SUBMITTED: November £&, 1958
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Translation from: Referativnyy zhurnal, Metallurgiya, 1961, Na. 2, p. 9, # 2E66
AUTHORS: Medovar, B.I., Langer, N.A., Kurtepov, M.M.
TITLE: Intercrystalline Corrosion Concentrated Along the Fusion Line in

Weld Joints of Stabilized 18-18 Type Steels (Edge-Corrosion)

PERIODICAL: V sb.: "Mezhkristallitn, korroziya 1 korroziya metallov v napryazh,
sostoyanii", Moscow, Mashgiz, 1960, pp. 59 - 70

TEXT:- The basic cause for the formation of edge corrosion in weld Joints ‘><
of 1X18H97 (1Kn18N9T), 1X18H 12M2T (1Kh18N12M2T) and X18H 115" (Kn18N11B)

steels, 1s the dissolving of Ti or Nb+Ta carbides in the austenite, resulting from

the heating up of the base metal to™» 1 ,300°C and the subsequent singling out of

Cr carbides along the austenitic grain boundaries. The singling out of carbides

and the impoverishment of boundary areas of Cr-austenite takes place either during

slow cooling or at repeated heating up to the seam-adjacent zone to >650°C. To
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Intercrystalline Corrosion Concentrated Along the Pusion Line in Weld Joints of
Stabilized 18-18 Type Steels (Edge-Corrosion)

prevent edge corrosion, it is necessary to raise the Ti content and the Nb+Ta con-
tent in stainless steel; to use low-carbon 18-18 type steels; not to arrange
the seams close to each other, in order to prevent secondary heat effects on the
seam-ad jJacent metal; to treat the welds by stabilizing annealing. There are 23
references,

Yu. 8.

Transiator's note: This is the full translation of the original Russian abstract,
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v.V., inzh,, red.; GORNOSTAYPOL'SKAYA, M.S., tekhn.red.

[Welding in a protective atmosphere] Svarks v zashchitnykh gazakh,

tekhn.igd-vo mashinostroit.lit-ry, 1960. 97 p.
Mogkva, Gos.naunchno-te (oma" 13:9)

(Welding) (Protective atmospheres)

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4"



07/12/2001

"APPROVED FOR RELEASE

CIA-RDP86-00513R001033220006-4

o30TYedTy oup uyey

Jutpies Jo OpowIoy POTTUNTONN  *[(§SSn LI3enpur eop oyy
i JO UOTIBJIILTUTEDY UTTN) UESS IviAv TOF3INIICUOY OULT
& -G®D J0J nTOJNE oYy Jo JATUD ) KD . gue ‘{LSTIRA
‘Ldo3eloqey JUTPTOM JO PUOR] OHEWZ °V -d ‘[uo3ivg *Q °®

Tuswt #3n3TIsUT JuTpTeA STIIVLTY ‘IesurSuy)

"0 $39npOIY wNTURILY
BRIV TYY,~0BIw] puv @nipoy Jo Jurprag Fureosyde uv_3
Itavmoany " [JosurBug suedoxyg doug uq«vnnx,_%

puv *[jusmisvdsg Supgasurug Jurpram Jo PEOR T KT8
= TodBurg °§ g ‘[uoisd *Q ‘0) juSEY SINITIOUT_SUTPIOA STII8

‘299uTBuz ) N ¢ {aoourBuy])

f [99oUBTIE TPITUYIGY JO. 0IVPIPUTI] N § TUITA

5 19935 STaTUSIENY ZEHQTRNT J0 opwy
woluvyy #83v1 Jo Buiprom 2uysoaidory .."[(ozpTaTUONIDIO 0 °T

tuswy juvtd £I0UTUIVY X9, 1ODOJ) DIDENTUOYIDIH 0 °¢

juomy poars ALu, T83TOJISOUTHCTR hn-.ﬂovoa..»m"-

-32vdeq Suiprem JO peeH | T pue ‘fu
tusmy 93nat3sur BuTprom OISR ‘Iedutduy] Aok o
¢ [#I509TDE TWITUYISY JO 0ITPTPURD] o
2t suoyyoeg pefIog

Tevag LoTTY-ENTPIY EOJJ opuy JuomdIndy TeITEIND J0F TOINIONIYG

30 Sulprea 2wIPOIITOTY " {UOIWI Q) ‘A% TUANT eInyyINTY Suy
~pTax STIIDITE ‘20uTILy Jorueg) AOATA I puv ‘[vaduoydp
TeITUYIRY, JO SICPIPURD) CIWVH R ¥  [fosutiy] °¢ ‘v ‘uvIyuy

0 toIny O0I3g 93PTI-T0935 Jo FUTPIOA
SuTroIIVOTR  ©[AURTI LIIUTHRW4 AoIOITITIN mey ‘aeourug}
GAREYSUD "L "4 puw ' [(3uwld J8TF0T Inw poave LLu, Yo30%

Lyxe, tntuTeg ‘JeautBug) NoTAouianyd "I A4 ‘((U9T. 1T tusEy

JURTJ AOUTPUZ) UUIT, IT FUPTT poaus Lixvaouwpuy ‘Iesurduy)
.nq«nq.dqlvdld.... 4c3v 0 °6X TUSE] #3IN3TisUT SurproR

apayaaty ‘2e0utsug | : _cuuneawEEmh%
Jo ®3upipuen| wofoqueleys vy °ng ‘(JesurSug) g ¥ TEXE

1

A weat s 4.. 53 3
*gHIUBIDIGI OV GIW BIYL

. 34 UTUPT PUR YSS URTUTWDI 8930BIOE Jo kzmapedy oW

30 :u“uuwn",uw« fuoyvg ‘0% "G £Q UD3ITIA UUR PIONSIOL UL o3

ouve ogy 2opun PIULTIANG £OTITIIN IO uwwww“wawmadﬂwanmucu«:qﬂw
. ugpron Sore °

coanmwudwoyw“uﬂﬂs"uw wN nowu-o«aac oy3 up omeTgely “AForoumdey

se-o 191330NPAY TUI0ASD DUY (UOIWY O "X FUSET INITISUT
a-u«mmﬂw 5.” quuwo.ﬂuv w03V "0 O fuenT IXITACOIINOTS INITILUT
oy o wescejliodro POUTQEOD OUI UITM TUDP SSTOTIIN SUI  ISDVINAGD

*Lxysnput SUTpIIR A3
uy {ouuosaod 03 PepusIuUT OF SITITIIE JO aoy3IoetTTod .- STWL  IACOJUNL
’ -goTAEnIWY ‘g :°PY "uIAL fonuozesty N :'DX

. O e easivets
? TuoARI 0 P VATEIPYAY TUOMT IXN
»auuuuﬂuﬁ“:wumn omoc.u.-uu ofoaopniy wuoplp sL>usly Suysosvodg

. ¢ o o Taor oowmn K wmm«uh«owu e
£3-3T7 ‘UYA9Y OA~pRT "B0D ‘ALTY *a'm a0ty
-100 “kwmnvcu uf Spou3SN BUTDTOA MOy JO UOTISMPOIIUT) am afa .
+£93wa8 MTU3OQO f, IOOUUOTYSAEOIE A TAIVAT aAoqogods tMAEAOU SATUSIPIRA
whuunanfivAzoI3XoTe INIKIoUT  “AOLTX ‘YSWh ANVL wAymepmxy |

9L0S/408 HOTIVIIOTIXR YOOX I ISV

%-lli..“\.
futs7om UV gRorqoad JurIeoutdus puw ITITIUBTIS JuTAlON UT {

CIA-RDP86-00513R001033220006-4"

07/12/2001

APPROVED FOR RELEASE



07/12/2001

"APPROVED FOR RELEASE

CIA-RDP86-00513R001033220006-4

(144 £3anirviey ug
. Suyorlamg POZTUDYIEN JO UOTIONPOJIIUY OUI UT SPuITIedry
“[(3ueTqd TPITRINTIVION SNOJIP JUON ,3083048l, XWAOWSLIY SUT
\ \ RLL-TIY) ARZ KINLAOROIAY ‘Jususgvdog BuypPTepn JO JOTUD
b 3, TV puv ‘((eoutqmwoy tudrRantrwiey AcsoVo3yju
~-Foy) avurgmon LIAGOUSITBINTIVIEN LyeloToypiBey ‘ojunyoe
JoTyd Jemiod) oxueyzky °v °K ‘[(a0ITusOJos “Ox Y jUSwEy
UETg TUOTEINTTWIPN AKAGUDTY) TAOTIUUOJOA “OX °¥ JusEl Doaws
LincoydtRantreaow Lixsaoysty ‘doyg Jo JOTud] Imayxoug “vg °¢
‘[syavydey Jotud Landaq) ‘|uojey °o ‘ey yudwy
23n3T30uy FuTPIeA OTJIIITZ ‘ePdUITOS TWIY )
rGiwrdg T 'Y ‘ [dosutdugy Jotuag)
‘{820UDTOE TUOTUNILL JO 03UPIPULD] upoR
‘[9POUDTOE TPOTUYDSL JO I3WPTPURD] K K KTNUYS [i=%]

66 Sutpperd essyutwrg
owoJUH UITA 1093§ JO SUTPIOA-INTA DOPIOIWS dyjwmolny

oYy Uy ondIUYDDl APN JO UOTIONPAISUT puw jusadolsAs]

*{(ac30g yuemy jJuvlg BUTPTYING-OUTUITH PUIRUITWIR) waomIey

juowt poaws LLu, To3yolsvouTyove Lixepuwrfurress ‘asarng .. ..

-] op Jo JoTus] Ixqpawz SV ¥ pue ‘ [(LIoutyovy mnatol
-39 uwwfu:u«uwuu wm.u-o”ww_ 9YJTIUCTIE puw UBINe] EIVIG SWY
Jo gousag HuIFUTTTAS) wyEwmAgjouctdy
.rovﬁOmﬂ Jugpiom Jo puom} J Jung
otuag) UTIVH 'V -d ‘ATwsaek.dvicd D °V
op1d 0PTXOTQ-UOQITY OTITWOIHVIWAG DUT DTIVEOINY
o6 u:wwwn”owuuwuuum souoyaadxy °fuojvy “0_°OX 3N3TLAE
SuTprem o139y ‘Sesuriug Jotues]
puv ¢ [UOSUSTIE TEITUNDOL 3O 03IVPIDUTD)

233snpuy wnetoII0d up esanyonIyg PepIIp dn-3urtTioy
e Jo voﬂv..u-nucwnausvouu:.u cMw:nmmz ‘uoTIONJIIBUOD .-ou.hhuq«ﬂ«l
o3 3O L 30NIL) HSASH VAP, TOITOII0 VAISIOIETUTH (L WAL
(oL _:on uoTiviycIUTEDY uot3aey puw SurpTING 3O _ﬁﬁum oL om
wiiuotatnadn oBouyzTu0s-0ou, {91T0I38°YIBH] WOBUTY,

pue ¢ [{BurasAlTY ENOTOLI0 20§ UOTY ¥ g

vuurnang) 3fqoesJeuserBamn ‘soourduy JOTUD) ATxeaalwy VK
‘{uogrg O "ox TusTT e3n3yasur Buyprea u«uuuahnl..wwﬂ..mu—ﬁlaﬂ

Ujue] puu go3uUdTIg  TEITUNRRL JO a3WPIPULI] A D eaal

*ESOUBIVIRI OU IV SOy

*Jonugm 9233 UTUST PUY URE UBTUTUI SO2ULTIE Jo Lmopudy Ay

30 uwRTITEAPUOY ‘uoiey X ‘g KQ UPIITIN TUA DIOADIOL OUL “OTITY
emve oYy Jopun peueirand SOTSTIIV JO UOTIDOTIOD PITUI I ST ST
*pauendnTp exw Aljenpuy uy Furprom Zvirolydors pue Buipyoa pestuwyd
-0N JO SPOUIPE mou JO wo}lvdirdde oyl up cmetqony LSotouwsey

e e v 1s-45 X

* CINTIR0D 40 TTAVE -

uq«ku- uyy smoyqosd Sutsoouyfus puw STITIVSTIE umuv.mmu uy
gopTIdloqus TEIJIGNPUT TUIPASO puv (uoiey °O *Of jusEy 8Inireuy
SuTpIop 2133001Y) Wuojrg ‘O °OX TUIDT IAIVALOILINOTS IrYTISUY

oyl Jo g22udTI0AY0 POUTQWOD AW YITA (USD DOTITIIW OUL IFDVHIADD

rLxaenpuy Sugdrsa suyy

Up 1ouuoeasd JOJ DOPUOIUT B EOTOTIST JO UOTIONYYOD STUL  FTCOJUAJ
‘QotTAGORAWY "C 1°DR nCU.k.ngﬂgg ‘R 'p3

. *¥se Loxsuyernn
x:.:anxov§<qcou¢~.o.a»&.«sno}-«c-l««xgrnzuxon-

Jn3gasur  juewvuz ofousvay oSoaopnly DUIPIQ sLduoly SuyIoeuodg

, . “poautad go1dod g00'S *d LoT 0961 ‘SN
£3.337 "0y OA-P2T °E0D ‘ASKTY (E A "80IDTIIY JO UOTIINY
=109 {Lajenpuy up epoussy urpren moy Jo uogIINPOIUT)

*g *dfa
‘Lojuyy xynloqe f,3couusTysimodd A TRIVAZ Aogosods ymiaou -mﬁuzo.__ﬁ .
efuurankIvAZOIINGTe Jn3fjour  ‘AokTy ‘ygun wnwu nualuvﬂ.aq

8LOG/ADS KOILYIIOIIXN Y00GS I HEVHE

CIA-RDP86-00513R001033220006-4"

07/12/2001

APPROVED FOR RELEASE



CIA-RDP86-00513R001033220006-4

07/12/2001

"APPROVED FOR RELEASE

3

SEE

A Fa S TR e S AU 1o R

71

SRS

ey

frr cAOTIVY ITERISTROY-IWOR
30 FUTPTIN PITIOLIONTT DUV ONY-DIIIBETT OTavwOINY TETE VIVACE

sor skot1y.
QUVINTEOY-IWSH JO ODWN 932¥J euTqINg JO JUIPTOA VU TEABLRYSNTN

& ~————a£oTTY. WNYC
~$37l Jo Julliog doxg eyl JO seIniveg TeToeds ‘v Y ‘LYNN, TORIN

lo seIR Uy
FuoTy seouvxoTTY FUTUTUOYN UMBTUTH UITA S£OTTV suwisyeay gyoy
WO EAUNTE ePEIT-0UTAINY FuiIMIoUINUWK JO sseonxg ‘el 'IT3iy

s - T . ¥
[xossexduoodaang) tee3p Jo Fuydiog doxg UDTETOSI WL N TAOUSSTTE

173 . [*osx ‘wasaty ‘e3tron .eaoacuunnquu%
B3I PIVPUNIS TEUIE ITUVISTEOU-I¥ER JO FuTsaesds oaeel

b so0ug LoTYV-ENIUYIY,

SReTRe-ave S0 FUTEMD eus S0 semsves THIGRCs 4L ACHLAW]

B ‘ gy & Teleseq s sfolly enhresIy Jo "nﬂummMP«.M -nodu«c"oo
y £q peu 30 £3 DI L 3 34

pus LITTTQEXION OIIFELY WATUCERE K'Y puw CWIvX »onﬁ-nﬂmﬂ.

11 Fuzsossy deeg JO TOTIVOTTAAY U3 WITR STYIME

VWD JUNINTESY-WY EOIL S3I0MPOIJ JO FuUTALZ dead XX ATUTANY

™ samjy

~vasdeoy yITH 3¢ STEIE IVFIETECU-3WOR JO watusaap enSIywd era wo
FTUTUCPITH NIOR JO A09IIT  TAOITWVEANIY VIR pue ¢ A EIAVLIDIY

€% eIVE TNTEOIYD) LUV EMUSPAATCN JO SLoTTy

. Ato3ow3gey Jo Surxlormgesy eyi Ul UOTITRUCY YYOTUTUOAWORISUL

T SaSREARITY IO puUR ‘Jeusang UL CABIEDNIT *0°I ‘IR ‘Asfeurcy
AP“
»n« !ﬂml\.n.

SOUTAINI EYD I03 SIPYTU JOIOY IEVD  *2°d o

; ” ~307a0g
ATutvs ‘gecuaze ol £q DOTURADOOOW OIW EWIOTIIE eq3 JO "mog
m ‘pouctTiusy are TeIITTIUCEINd Of ‘861003 Fugano-Teyow ﬁmd ‘eprom
TA4w0 ‘goyp 'ETPOW oIN3vIedmal-yITQ J0F $IAUTEIUOD °BI0I0NAX
‘g3e770q ‘woutBue UMy ‘wOpWIQ ouyqamy Jo -m._.no.u!nll oqs Ut
uotawoyTdde ajoys YITR VOISR uy AITeT DOETNDETD IV
(2opTXC DU ‘€ODIIITU ‘WOPTIOQ ‘SEPTISWO LI0IINIFOX QITM
Ja30%031) shoTTe oul “SuTprem pue ‘SuTutyIes Turwres 3“"“
1£822nTrea0w KOTTE JO FRIIW dToutad anol YAtk TSP X

B o 0InIT3oUT *ASoTEuo0L SUTPTING ~eUTIOVA WO 8033 THmOD
on uﬂnwow-e:una pYOoY sLoYTVY JuwieTeol-Ieey JO AUOEITALY ﬂcu uo
SJUOIBIUOY PYI IV DESL ssedwd £33TUY JO TIETHUCO NCOQ &L ROVETADD

w. + 938 3SINTTEIOE J03 PAPUSITT §T %00 T 1ACOJNNS

i

i _,l . gﬂg .->.’ topg ~yoel nﬁsa. oC“D
Tm teanoy SutusyIend 30 *pg fuwToTWEpEOY ‘UTUSTAIG ‘I'A 1°PR deey
- caocawtdy gnﬂﬂ“ﬂﬂlﬂ
LRugoney  “wacnieq V'Y ‘wy TIiTnITeIew 3
aﬁm’mnxm“..u"»uucg tefuakollgoutusve aonaﬂ-uo& dm«-nndqn
refTuopsAcUTYEYR INATICUT  CUSEE MU wiTwspUNy teeloualy- FurIoswcdp
v g oo “menea (S o
‘€ *096T * RV OA-DEY ‘mopEoty *(®
owm maqn.._-..mm“-m ww yog300710D {efoTlV usw.-.m.-.unn»c‘ P uul!.o
<awexy) [*°ACPYTAOP ATuloqw] faoawtde U

L3

5

YRR

¥
v

*1G6T *moouod
16LE/A08 HOTIVIICIAXE NOOG X NCWHE

PR

Ay

Do

=

auL +JS6T UT_‘WEEA ooousyop Jo SUOPWOV ‘sauriowN o eoueIng TN

‘a0awTds AuyYsoIdoreys €X304¥2Q0 od gﬂ-ﬁa )

Vo

.

-

CIA-RDP86-00513R001033220006-4"

07/12/2001

APPROVED FOR RELEASE



"APPROVED FOR RELEASE: 07/12/2001

CIA-RDP86-00513R001033220006-4

V4]

)/’) V’)a’/e-. g ;.Q »

& d

PUASE I BOOX IITLOITATION SOV/4343
Soveshchaniys po tecrii liteynykh protsessar, M

9paicchnyye protsessy v setallakh; trudy soveshohaniya (Shrisksge Processss in
¥atals; Transacticns of the Third Conferwnce on the Theory of Casting Processas)
Mswcow, AY SSSR, 1940. 281 p. Erreta slip insertad, J,000 copies printed.

Sponyoring Agencys Akademiys mauk SSGR.  Invtitut msshinovedeniys. Kamisalys po
tekinologi! mashirostroyomigys.

iwsz. A1 B.B. Culyagwy, Doctor of Tschnical Sciences, Professor; Bi. of Publish-
ing Houses V.3. Rxdemnikov; Tech. Rd.: T.V. Polyekova.

PCRPOSE: This colleciiom of articles 1s intended for scimntffic vorkers, enginesrs,
technicians of scientific resesrch inatitutes arnd indust’ial plants, and for
faculty memberv of schocls of bigher education.

COTERAGE: Ths collection ccntains technical papers presented at the Third Conferance

on the Theory of Casting Procasses, organisad by Litesnays sekiziya Komissii po
texhnologii mashincstroyeniya Instituta maskinovedaniya &X 33SR (Casting Section
of the Commisaicn for Machine-Building Technology of the Inatitute of Sciscce
of Mashives, loademy of Sciences USSR) and Dy Institut wetallurgil inent Baykove
AY SSSR (Institute of Metallurgy imeni A.i. Baykov, Acsdomy of Sciences LSSH).
The Jost saricus defects {a castings,ingots, and velds as s result of metal
shrinkage are reviewsd, TFectors coctributing to the formstion of shrinkage
cerities, porusity, orecks, fisgures, distortion, and internal stresses are
szalyssd along vith megsures taken to prevent and resedy them. Ths hydrody-
semice of wolten wetals and the process of solidificsticn of metals are dis-
cuased., Also presemted are resolutions sdoptad at the Conference with regard
to the probles of exrinkage in wstals. %o personalities are mentioned. ¥ost
MMW.W. are socompazied by bihliographic references, the majority of which are
let,

TAELZ OF CONTYNIS:

Rriciage Processes (Comt.) 07/834)
Prokieror, U, Stresgih of Metals in Velding 178
——
¥-iseas, B.I., and Yu.¥. Latesh. Formation af Hot Cracks asd Modnrn

2ating (Sem 13 3tee) Velds Yith Stable Austeatte Structure 187
Lestko-Avakvan, $.7,, and X, 930ko. Sxarinkage Phancnena ard the Probl
Ty of Tiastoe iom - IR se
garchan, 8.4, Sore Spectal Features of Solifification and Righ-Temperst
latercrystelline Frectare of the 1XRIENG Steel Welds ¢ Ahere 206
Tomin, L. Distorticn of tbe Welding Puddle During Crystallizsty
“&d the Mechantss of Crack Pormation hh o8 an

Toropov, ¥.A, The Rature of ot Cracks in Velds 27
Rabitn, D.X. Prevention of Crucks During Velding of the AMts Aluaimm

ey : L
IV. DRYORDUTION A¥D RESIDUAL STRE3SES
Coryasor. 1.1, Linear Shrirksge of Bigh-Alloy Stesl 228
Yop P, Devisticn in the Kagnitude of Surinks, .
in C.
sneir Mamufacturing Azcuracy Tolerances « setings 236
Kateyuinakiy, 0.¥g. Calculatien of Heat-Conduction P, rt
cing tne Residual Stresses in Castings Tepartiss of u Mold 2458
Lortionova, ¥.A. On Residual Stresses in Aluminue-Alloy Ingots 253
Talypov, G.B. Approximate Theory of Unlding Strains and Stressas 264
Regolutions of the Coaference Fey)
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s/125/60/ooo/03/01o/01e
D042 /D001

Medovar, B.I. and Yagupol'skaya, L.No

Corrosion Destruction\%of Butt Weldsﬁin Pipes of Stainless
174 Chromium Steel

Avtomaticheskaya svarka, 1960, Nr 3, PP T0-74

The article describes a case of corrosion breakdown of a

coil pipe at a nitric-fertilizer plant. The welded joints
started to leak and corrosion could be observed on the body
of the pipe on both sides of the joints. The defective
joints were covered by unioms, but the corrosion set in again.
The Institute of Electric Welding imenj Ye. Q. Paton investi-
gated this case. Tt was stated that corrosion was caused on
the outside of the pipe coil by the 50% nitric acid content
when it was heated to 1100 C by the steam inside the coil.

The corrosion in the base pipe metal was clearly inter-
crystalline. The nature of the revealed corrosion is dis-
cussed ‘with references to foreign works /Ref. 1 Monypenny; »//(

—"
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s/125 60,/000/03/010/018
D042/D001

Corrosion Destruction of Butt Welds in Pipes of Stainless 17% Chromium
Steel

4, Lula, Lena, Kiefej7 and two Soviet [ﬁéfg 2, j7° The

following practical conclusio were made: “Khl]T"“steel
should be used and not "Khl]"\(in steel with titanium the
grain growth in welding is less than in "Kh1T" steel).
Secondly, if unstabilized steel is used, the welded joints
must be subjected to local heat treatment. At the nitric-
fertilizer plant both mistakes were committed and unstabi-
lized austenite electrodes were used. The coil pipes of
steel "Khl7" can be welded with electrodes ngr17" (GOST
2523-54), i.e. "Khl7" wire, oT with austenite "EAl" elec-
trodes which give a stabilized weld metal with a two-phase
austenite-ferrite structure resistant to intercrystalline
corrosion. Electrodes of wOKn18N9F2C" wire (EI606) or
"OKh18RIFBC" wire (EI649) can also be used. In the first
case (electrodes EF17), a local heat treatment of the butt

Card 2/3 welds (e.g. blowpipe) is necessary; in the second case it
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Corrosion Destruction of Butt Welds in Pipes of Stainless 17% Chromium

Steel

ASSOCIATION:

SUBMITTED:

card 3/3

is not mandatory, as the speed of intercrystalline corresion
in the heat-affected zone is comparatively not great. There
are 1 diagram, 1 set of diagrams, 2 gets of photographs,

1 photograph, and 6 references, 3 of which are Soviet and

3 English.

Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im
Ye.0. Patona AN USSR (0order of the Red Banner of Labor
Institute of Electric Welding imeni Ye.0. Paton AS UKTSSR). v//

g

October 21, 1959
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8/125/60/000/04/00%/018
DO42/D006

Medovar, B.I. and Maksimovich, B.I.

o7

A New Method of Refining Fluorspar\and Fluorine
Welding Fluxes .

Avtomaticheskaya svarka, 1960, Nr 4, pp 13-21 (USSR)

A new method (Authors' Certificate No 122563 effec-
tive 16 March, 1959) has been developed for refi-
ning fluorspar (fluorite concentrateg in which it
is smelted in an electric furnace apd is maintained
for a certain time in liquid condition. After re-
fining a sharp decrease is obtained in the content
of sulfur and unstable oxides (5i0,, FeO). Oxygen-

free fluxes for welding high alloy steels and alloys
(series ANF) proposed by Institute of Electric Wel-
ding /7, contain 50 - 100% calcium fluoride. The
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A New Method of Refining Fluorspar and Fluorine Welding Fluxes
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same applies to fluxes for the electroslag smelting
of steels and alloys /5/. The basic component of the
charge of ceramic fluxes, developed recently at
TsNIITMASh for welding alloyed steels, also consists
of fluorines - calcium fluoride and sodium /&6/. Or-
dinary cetamic fluxes contain 10-20% CaF, /77 .

COST"442]1-48" standard fluorspar must have not
less than 92% CaF,, not more than 5% 510,, not more

than 0.1% S, with traces of phosphorus only. Accor-
ding to "TsMTU 1187-45" fluorite concentrate must
not contain more than 2% S and 1.5% 8102 when CaF2

2> 95%. In fact fluorite concentrate, e.g. from
the Takobskiy (Takob) deposit (Uzbekskaya SSR),
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often contains 0.5% S. Using the new method of
smelting fluorine welding fluxes or fluxes with

an increased content of calcium fluoride even with
a low-grade raw material. (fluorspar, fluorite con-
ggntrate) it is possible to obtain a product with
in exceptionally low content of sulfur, and ferric
and silicon oxides. This method consists in the
seqparate loading of the charge materials into the
fdrnace. First, the fluorapar (fluorite concen-
trate) is smelted and kept for some time in a
liquid condition, i.e. it is refined, then the
rest of the charge is loaded into the furnace.
This method of refining fluorspar (fluorite con-
centrate) can prove useful to enterprises which
make electrodes with a basic coating for arc wel-
ding. There are 6 tables, 1 photograph, 1 graph,
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A New Method of Refining Fluorspar. and Fluorine Welding Fluxes

and 13 references, 12 of which are Soviet and
1 English.

ASSOCIATION: Ordena Trudovoga Krasnogo Znameni Institut elektro-
svarki im. Ye.O. Patona An USSR (Qrder of the Red
Banner .of Labor Institute .of Electric Welding imeni
Ye.O. Paton AS UkrdsR).

SUBMITTED: October 31, 1959
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8/125/€0 /000 /06 f07 /00T .
/91200
AUTHORS ¢ Medovar, B.I., and Safonnikov, A.N,
TITLE: Electroslag Welding\%ofaﬂ 654 (E1654)\{’sme1
PERIODICAL: Avtomaticheskaya svarka, 1960, No, 6, pp 82 - 84
TEXT: Institut elektrosvarki im.Ye.O.Patona (Electric Welding Institute -

imeni Ye.0.Paton) of AN USSR {AS UkrSSR) developed a new electroslag welding
Technology, with the use of a plate electrode", for stainless high-strength "EI6SH"
steel in thicknesses up to 65 mm and a cross section area up to 5,000 forged
or rolled, The plate electrodes are forged from the same steel grade into cor-
responding width, The recommended welding process parameters (Table 1) give a
highly stable welding process, They are: Current 1,350 amp for 35 x 60 mm cross
section, and 1,800 amp for 65 x 80 mm cross section; 25 volt; electrode feed of
2,0 m/h; a gep of 0 mm; AHP -14 (ANF-14) flux; welding pool depth 10 mm and 12
mm respectively, Welding can also be done underAH?J (ANF-7) flux, but it is
highly hygroscopic and must therefore be preliminarily roasted in a temperature
not lower than 800°C. The effect of heat treatment was investigated, The data
(Table 2) proved that quenching practically did not affect the mechanical strength
of the Jjoint but affected the impact resistance, which increased considerably when

£ Card 1/2 Lf/
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Zlectroslag Welding of Y 654 (EI6SH#) Steel §/125/60,/000/06 /07 /CO7

the quenching temperature was raised from 900 to 1,100°C, Quenching at 9000C
(with 1, 2 and 3 hours holding this temperature) abruptly reduced the plasticity
of the welding metal and of the whole Joint, Quenching temperature of up to
1,1009C reduced the yield point, and with the ultimate strength remaining con-
stant this led to higher plasticity of the metal and of the joint in general.
There are 2 takles and 1 graph,
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AUTHORS: Latash, Yu.7., Maksimovich, B.I., Medovar, B.1., Klyuyev, W.M¥.,
Topilin, V.¥.

PITLR: Elistnaticn of Non-Metallio Inolusioas from Metsl 1o the Eleotro-
S1lag Recelsing Process

PERIODICALs Avicaaticheskays svarks, 1960, No. 9, pp- 11-23

TEXT: As anown [Tom previcus works, treatment with sl 12 the olcelro~d‘¢X
Temelting procesa reduces the == r contect (Ref. 5, 6}, and the quaasiiy

of sulfide incluaicns 4rasticaily decTeasen {Ref. 5, 4). Experineats have
been carried out by ihe Eleatric VWelding Institute at the "Daeprospetastal”
Plant to investigates the effect of flux cimposition and properties in the
electro-slag rezelting of ball bearing steel grade WX 15Ce  (3uKn1536).

{7The 1nitial metal Red deen highly contantnated.) Three stael rods of 85 aa
dianetar sach vere jolned iato s bunch and melted as electrodes in a water-
9ooled copper tagos mold of 260 am dlemeter. The compositica of tde thres

Cals~+fp
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3/125, so/ooo/oog/ooa/ox1
a16:/a150

Elizmination »f Bon-Hetalllc tnclusions fros Metal ia the Bleotro-3lag

Aenelting Process

aifferent fluzes used 1o the foliowing:
Caf, Cal nzn’
= = e
AHD-1T ANP-1P) ceane Bulk 5 -
AnD -6  (ASP-6) - 65 s 50
AW =29 {AB=29) ceecor - 45 55
Dus to the aifference Ao gozduct~

£laven 1ngote of 310 to 320 k& were cast.
ta wes different

svity of the flux grades (lowest o AX-29) the nelting Ia

&‘:.bx. 2). It is eaphasized that in the oane of she watohed iDgo% dianeter

" 260 ma), the groving melting speed i3 ecccmpanied by & change of grais

gwth direatiocn, and the axisl growth 1 placed by radial growib.
The degree of puﬂ“uua the order ARP-1P,

L§P-6, A%-29 flux, 100, %00 bighest pusification wes obieiced eith the AB-2%

vsieh had the Bigheat Ca0 eantint, The vetter effeot of ANP-6 then of

Cash-2/5
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a161/8130
Bll:tn;tion of Nen-Metailie Inclisisns fron Hetai in the Electro-Slag =

Sexelting Process

ASP-1P is expiained ty it bester sesulfurizing capadlty due to Al 0, lover-

ing *he selting peint of flux ond Taleing tne slag pedd teaperature.’ The

offest of ANF-1P and AFT-6 on the sensent of oxidex, silicates and globular
inolusions was oqual, and f the 1¥-29 meaker (?74¢- i). fon-setallie in-
oclusions rose to the surfuce in the process, end the top porticn of tha in-

gots wau ccntaninated soTe than the boticam, partioularly by globules 12
recelting with A¥-29 flux. The following conclusions wers sadet

3. It bas been proves on the sxzanple of ball teaTing etesl SEXh15SG that

aetal s purified from oxides e1licates end glodules smeinliy due %o the in-
clusions rising to the surface and the purifisatica degree lepends on the .
speed of the irgct fareaticn, 1.0., 00 the speed af the crystsllizatica front
potion, sand the orientatica of the oryetal growth {azsal or radtal).

2. The desulfurization degree dapends Eainly on tha desulfarizing cepacity

of the fiux, and Zot on the apeed of melting. 3. It can be atated that 1% ‘y

. Casd=3FS
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a161/81%0

Biinination cf ¥op-Metallio Inolusions trom Uetal in the Eleatro-3lag

Remelting Proasses

is poasible’to sbtain baii besrizg steel of ® partisularly high purity froa ){
non-cetallic inclusions by using the elvztro-siag feselting prosess, Such

stesl i3 suitadlie for epadial e«anll beasings in the mont critical applice-

ticna. Enginesr S.A. Leybenzon of “Dnepruspesstal” took part in ssperi-

aents, There are 9 firgares and 12 Soviet references.

v.0. Patone AY U3SR (Elestris ¥elding Institute "Order of the
Red Hanner of Labur” in. Ye.0. Paton of the Acadesy of
Solences of the TerS3R) - Tu.V. Lataah, 3.1, Kaketaovieh,

3.D. Hodovarj Ordena Lenina astallurgioheskiy aavod ia.

1.M. Tevosyaens (Iotnllurgle;\ flant "Order of Lemin" im.
I.M. Tevosyan) - M., Elyuyev and V.Y, Topilin

4350014710591 Ordena Trudovogo Zsasnogo Zneaeni lastitat eiaktronvarkl im.
Y.

SUBMITIEDs 4pril 20, 1360
Cast=4fs
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1.2500 ¢fno l0US, A161/A133
AUTHORS: Medovar, B,I,, Maksimovich, B.I., Latash, Yu.V., Topilin, V.V.,

Klyuyev, M.M., Shiryayev, N.A.

PITLE: The Effact of Electro-Slag remelting on the Quality of Stainleass
041849 {0Kh18N9) and 1X14H19B35 (1Kh14§19V3B) (51851 (EI851)) Steel

PERIODICAL: Avtomaticheskaya svarka, 1960, No. 10, pp. 11-18

TEXT: The article contains information on experiments with electro-slag re-
melting process., The material used were bars of O0X18H9 (0Kh18N9)steel X00mm in
diameter, and 3J851 (EI851) steel 85 mm in diameter joined into bundles of
three and melted in an ingot mold of 250 mm diameter, Five 300 kg ingots
were cast., Two ingots were reforged into a 25x175x515 mm billet, and two in-
to a2 95 mn diameter bary one waa investigated as cast. The results of me-
tallographiec investigation are presented. There were no strealks, nor non-
metallic inclusion accumulations, and the absolute content of slag inclusions
was considerably lower than in the initial metal, which was also confirmed by

Card 1/3
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The Effect of Electro-Slag Remelting on the Quality of Stainless 0X18U9
(0Kh18N9) and 1X14H19B3% (1En14N19v3B) (31 851 (EIB51)) Steel

electro-chemical solving. The total gas content was twice lower than in the
initial metal; +the nitrogen and oxygen contents were reduced more than the
hydrogen content, Apparently, oxygen is being eliminated in the process with
floating oxide inclusions, and nitrogen and hydrogen can separate with bubbles
forming on the surface of the growing metal grains. Nitrogen gseparates from
metal easily when the metal contains no components forming stable nitrides
(titanium, niobium). RNitrides having a higher melting point and larger vol-
ume do not coagulate and stick more easily in interaxial spaces. This ex-
plains the different quantity of nitrogen eliminated from the two steel grades.
The following conclusions are mades 1) The elactro-slag process considerably
reduces the gas content and nonmetallic jnclusions in both steel grades.

2) It raises the ductility of austenitic stainless steel grade and consider-
ably reduces the anisotropy of mechanical properties. 3) The ductility of
the remelted metal at hot deformation temperature is }0-40% higher than that
of the initial one. There are 8 figures, 5 tables and 5 Soviet-bloc refer-
ences,
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The Effect of Electro-S)lag Remel%ting on the Quality of Stainless (X18H9
(0Kn18N9) and 1(14H19B836 (1Kn14N19V3B) (3v851 (EI851)) Steel

ASSOCIATIONS: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im.Ye,
0.Patona AN USSR ("Order of the Red Banner of Labor" Electric
Welding Institute im.Ye.O0.Paton of the UkrSSR Academy of
Sciences) (B,T. Medovar, B.I. Maksimovich and Yu.V. Latash);
Ordena Lenina elektrometallurgicheskiy zavod "Blektrostal'™ inm.
I.F.Tevosyana ("Order of Lenin" Electro-Metallurgical "Elektro-
atal'" Plant im.I.P.Tevosyan) (V.V. Topilin, M.M. Klyuyev and

N.A. Shiryayev) ‘)<
SUBMITTED: May 5, 1960
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AC06/A001
AUTHOR: Medovar, B. I,, Candidate of Technical Sciences
e {
\
TiTLE: Improving the Weldability of Austenitic Steels and Alloys by

Electroslag Remelting ¢

PERIODICAL: Svarochnoye proizvodstvo, 1960, No. 10, pp. 16-18

TEXT: The author mentions some methods suggested by K. V. Lyubavskiy,

F. I. Paushkanis, A. Ye. Runov, Staufer and Keller, of preventing crack formation
in areas adjacent to weld joints in austenitic steels and alloys (changes in the
compositon of the base metal, stamping of edges to be welded, hardfacing of
edges). In the author's opinion raising the purity and improving the structure
of the base metal by electroslag remelting 1s en effective means against crack
formation., This method was developed with the participation of Yu. V. Latash,
Cendidate of Technical Sciences, and engineers V, I, Maksimovich, L. V, Chekotilo
and L. G. Puzrin, and 1is desoribed as follows: a large-section consumable
electrode is fused in the slag pool formed in a water-cooled metallic crystal-
lyzer closed by a water-cooled bottom plate with feed of ourrent, Non-oxidizing
fluoride fluxes, capable of refining the liquid metal, are uged as slags.

4
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Improving the Weldability of Austenitic Steels and Alloys by Electroslag
Remelting

The presence of a slag layer between the ingot and the orystallizer walls ensures

the axlal direction of the crystal growth and the absence of casting defects in

the ingot metal. This way of crystallization of the liquid metal pool and the
presence of a deep slag pool purify the metal from oxidation impurities and - /
gases. As a result highly pure metal is obtained whose comppsition and structure
are homogeneous, Comparisqn tests made with U725 (EI725)%and FUT26 (EI726) 8
steel and FU4376 (EI437B)Ralloy proved that cracks, when welding remelted steel,
were either absent or much shorter than those in the initial metal, It is
assumed that a reduction in the boron content caused by electroslag remelting,
reduces the danger of crack formation., The author points out that the described
method can not be considered as a universal means to prevent the formation of
cracks, but that the efficienoy of the aforementioned technological methods may
be raised when applied to metal that was treated by electrogslag remelting.

There are 4 figures.

—

ASSOCTATION: Institut elektrosvarki imeni Ye, O. Patona AN USSR (Institute of
Electric Weldl
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MEDOVAR, B.I.; SAFONNIKOV, AN,

Avtom.svar., 1)
(MIBA 13:7)

Electric slag welding of BI65H steeal.

.6:82-89 Jeo '60.
e (Steel—Welding)
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MALEVSKIY, Yu.B., MEDOVAR, B.I., MANZHELEY, G.P.

[

| Chemical composition of the &-phagse in 25-20-type 2ustenite
‘ . woldse Avtom. svare. 13 no.8:33-36 Ag '60. (MIBA 13:8)

1. Ordena Trudov;go Kransogo Znameni Institut elektroavarki
ime Yee 0o Patona AN USSR.
(Steel—-Welding)
(Steel--analysis)
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LATASH, Tu.7.; MAKSIMOVICH, B.I.; WEDOVAR, B.I.; KLYUTEV, H.M-; TOPILIN, V.V.

M o
. | pur ' : in the electric slag-
: urification from nonmetallic.inclusiens ¢
‘::ﬁtﬁué.f Avtom. svare 13 no.9:117-23 5 '60. (MIRA 13:10)

Y
" p ylektrosvarki ime Yae
. pa Trudovogo Krasnozo Znameni Institut ele
'3’. g;izzm USSR (for Latash, Maksimovich, Hedovar)e 2. Ordena
Ienina metallurgicheskiy savod im. IeM.Tevoeyana (for Klyuyev,
: lin - .
topt (;melt!.ng) (Steeluzleotromtallurgy)
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16-3200 8/125/60/0C6/012/003/014
| . 2300 A161/A030

AUTHORS: Medovar, B.I.; Latash, Yu.V.; Makeimovich, B.I.; Stupak, L.M.

——

TITLE: Electro-8lag Remelting of Steel Alloyed with Readily Oxidizing Elemens

13
PERIODICAL: Avtomaticheskaya svarka, 196C,aNo. 12, pp. €0 - 65

TEXT: Experiments have been carried out to determine the proper technique
for eleatro-slag remelting of steel containing easlily oxidizing components, for
the AHdb -6 (ANF-6) flux (of CaF,-Al,0. system) daes not ensure full absorption of
some elements. 50% oxidation o% ‘1%aﬁfum in remelting 1X18HIT (1KniBNGT) steel
with this flux 1s an example. This steel was chosen for the experiments. A
water cooled copper mold of 250 mm height and 50 mm inner diameter was used; the
3 mm welding wire was of the same shteel. A series of calcium fluoride base fluxes
was tested. Process details: melting with alterna®ing current; wire feed 156
m/hr; +transformer idle voltage 50 - Si volt for flux with low conductivity in ;
molten state (the "AH -8" (AN-8) 4ried for comparison, and fiuoride base fluxes
with high A1, 0, content), and 36 - 38 volts for high-conductive fluxes {pure CaF,,
concentrated f%uorite, and their mixtures with 3810, and TiO ); melting current

42 U6 volts and 300 - 330 amps for low-conductive §1ux and 28 - 32 volts and 360
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8/125/£0/060/012/5C3/01%
A161/A030

Electro-3lag Remelting of Steel Alloyed with Readily Oxidizing Elements

amps for high-conductive. Argon was fed to the bath aurface through a special
hood (Fig. 1). Ingots were shaved o templates of 20 mm thizkness, and the titan-
ium content determined by spectrum analysis. Apparantly, the reason for high
titanium oxidation in process with the ANF-6 flux is the conten* of 2 - 3% 810

in it, originating from the fluorine ccncentrate andl -4 (G-%) alumins used in“‘re
making. The burning of titanium dropped when the flucrine concentrate was replac-
ed with pure CaF,.{(Fig. 3), and 1+ dropped more whan G - 4% was replaced with pure
gluminum oxide. "But appearantly Al,0. 1z not absolutely neu‘ral in the elsctro-
~-slag process when its content iz h gﬂ, for some reducing of aluminum from such
slag had been revealed (Ref. 8) in slag *treatment, and It is cbserved also in
electro-slag welding of titanium stesl with the ANF-£ flux. The sources of oxygen
are the ambient air: higher iron oxides {(Refs. 10, 11); Ti oxides in the slag,
for titanium can form Ti0, Ti,0, and Ti0 (Ref. 12); scale or rust on the melting
electrode, or its oxidation in élose vic?nity with the bath surface where it is
heated to over 800 - 900OC. Argon shielding is an effective means against oxi-
dation of titanium or other oxidizing me%als in the process. It is obvious that
fluxes containing nc unstable oxides must be used and the bath must be shielded
from air. As had been stated in (Ref. 14) (B.I. Medovar and B.I. Maksimovich,

Card 2/9
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Elecf;rqulag_c'zRgmeltin_s of §teel Alloyed with Readlly Oxidizing Elements i

i . "Avtomaticheskaya svarka", Nc. %, 1960) pure flux for electro-slag remelting of @ .
alloys with readily oxidizing components can be obtained by keeping molten flux
for a considerable length of time (in the making process) in an arc furnace with
graphite electtodes and graphite bottom. The flux is purified from silica and
-iron oxides through deoxidation by carton and through the formation of volatile :
ng silicon fluorides. The AHd-1 (ANF-1) flux (fluoride concentrate) refined in this b
’\ way is near to pure calcium fluoride by.the content of unstable oxides and has
7h been given the designation "AHp-1(1" (ANF-1F). The developed processing tech-
4 nilque was tested at the "Dneprospetsstal'” works (Engineer S.A. Leybenzon of
jt "Dneprospetsstal'" took part); 300 - 350 .kg ingots of 1Kh1BNOT steel were melted
% using pure celcium fluoride and the ANF-1P flux. Apart from this, not fresh but
! used ANF-1P flux was tried. Argon was used for shielding all the time; the elec-
. trodes were carefully cleaned of scale by pickling. The oxidation of titanium
was Insignificant in all three process variations, but it was slightly higher in 0<
: the bottom ingot portions after remelting with fresh ANF-1P flux than with pure \
i - calcium fluoride. The minimum T4 oxidation was obtained, as expected, with reuse
- ANF-1P. Titanium oxidation was practically absent. There are 3 figures and 14 .. ..
! references of which 13 are Soviet and 1 English.

« g Card 3/5 S

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4

f - 89715

; . 38/125/60/000/012/008/014
. L . . A161/A030

Electro-Slag Rga:melping otf Steel Alloyed with Beadily Oxidizing Elements

ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im. Ye.O.
Patona AN USSR (Electric Welding Institute "Order of the Red Banner
_of Labor" imeni Ye.O. Paton of the AS UkrSSR)

SUBMITTED: April, 6 1960
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’ PHASE I BOOK EXPLOITATION sov/34l1

‘ ' Konferentsiya po fiziko-khimicheskim osnovam proizvodstva stall, 5th,
, Moscow, 1859, ’

Fiziko-khimicheskiye oanovy proizvodatva stali; trudy konferentsii {
i (Physicochemical Bases of Steel Making; Transactions of the
: Fifth Conference on the Physicochemical Bages of Steelmaking) :
Mogcow, Metallurgizdat, 1961, 512 p. Errata slip inserted. :
' 3,700 copies printed.

gt

Sponsoring Agency: Akademiya nauk SSSR. Inatitut metallurgii iment
A, A, Baykova, : o .

s ' Responsible Ed, : A.M. Samarin, Corresponding Member, Academy .
£ of Sciences USSR; Ed. of Publishing Houge: Ya.D. Rozentaveyg. )
{ Tach, Ed,: V. V. Mikhaylova, .
i g
; Card 1/16 i
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Physicochemical Bases of (Cont.)

PURPOSE: This collection of articles is intended for engineers and
technicians of metallurgical and machine-building plante, genior
students of schools of higher education, gtaff members of design _ ’ - B
bureaus and planning institutes, and acientific regearch workera. .

COVERAGE: The collection containa reports presented at the fifth
voted to the review of the physlcochemlcal bases

annusl convention de
of the steelmaking process. These reports deal with problems of the ' i
place in the molten metal ‘ :

mechaniam and kinetics of reactions taking
in steelmaking furnaces. The following are also discussed: problema
{nvolved in the procuction of alloyed steel, the astructure of the ingot, VL
the mechanism of solidifization, and the converter steelmaking 2t _ ,
process. The articles contain conclusions drawn from the reaulte ‘
of experimental atudies, and are accompanied by references of which : . . \

moat are Soviet, _
. 4
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Physicochemical Bases of (Cont.) SOV /5411

(Zlatoust Metallurgical Plant) A. K. Petrov, Engineer, O.M.
Chekhomov, G.A. Khasin, A.I. Markelov, I.S. Kutuyev, R.L
Kolyasnikova,and Ye. D. Mokhir).]

Paton, B.Ye., B,I. Medovar, Yu.V. Latash, B.I. Maksimovich,
and A. F, Tregubenko, Electroslag Remelting of Alloyed Steels
and Alloys as an Effective Means for Improving Their Quality 118

Verbol'skaya, Ye.D., G.F. Zasetskiy, 1. V. Isakov, and A, Ye.
Khlebnikov. Various Methods of Treating Molten Chromium-
Nickel-Molybdenum Steel and Their Effect on Its Properties 127

Yedneral, F.P. Application of Complex Deoxidizers for the Pur-
pose of Shortening the Reduction Period of Electromelting of Con-
structional Steels 137

Yedneral, F.P. The Change in the Bath Composition of an Electric-
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ACOR/ACOL
[, 2300
AUTHORS : B, 1., Candidate of Technical Sciences, Fuzrin, L. G.,
Engineer
TITLE: Automatic Submerged Arc Welding of Heat Resistant Austenitic Steels of

the X14H18B35P (Kn14N13V3ER) Type (3N 695 [ET695R] and U726 [Er726)

PERTODICAL: Svarochnoye proizvodstvo, 1961, Ne. 2, pe. -4

TEXT: From 1958 to 1960 the Institute of Electric Weldifg im?ni;iiéniélPaton ;
together with TsNIIChM imeni I. P, Bardin, were caocupled withFiggsgxzﬁd ity

e ononct EUtomatiq Wflding hgag-§0513;2n;z2232:23§12f‘5team conductors and

steels (Compostion - Table 1), intended for g cor 9y

steam siperﬁeaters of power installations operating at sup?rni§h p:zggitzginéuz

700°C). The investigation was performed in two directions: & ftallization e
technology for automatic subermerged are welding, eliminating crz:ructure on e

in the weld metal and simulteneously maintaining a single-ghasefu eliable’me%ns'

without the aid of initial carbides or ferrite; b) resaarch o drarc e tne of .
preventing the formation of weld-adjacent cracks dpring submergi T e Naasion

EI726 steel. To obtain single-phase austenitic welds, resistin nid ;ital o

cracks, it is necessary a) to reduce the silicon content in the we e

Card 1/5
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5/135/61/000/002/001/012
ACO6/A001

ic Steels of the
Automatic Submerged Arc Welding of Heatiﬂesistant Aus;enit ~
Y14H18B3E P (Kn1iN18VIER) Type (PU695P [EI6Y5R] and 726 [E1726))

0.15 - 0.25%; b) to replace partially nickel by manganese andtPrigg Egeaw?cv tho
content up to about 6 - 8%; ¢) to reduce the phosphorus content; —otidi:;n} D(
weld additionally with molybdenum, tungsten, vansadium; e) to use non t . b;i‘l{; its
fluxes; f£) elther to eliminate boron from ths metal comﬁcsition,k?rb bowiae
concentration to a level, making possible the "healing up" of crag.s ly)edhu types
eutectics. On the hasis of experiments performed, the Institutg Figgéoé{eels

of experimental wires having a similar composition as ET695R az E ;nesé and.tung-
(Table 2). Thoy did not contain boron but increased amounts ol mang o o
sten in the presence of molybdenum. It wes Tound thgt the e?du:fncelg r gg kg/mmg
metal welded with these wires, was at 700°C (100_hrs) not 1e:s 1ig 8.2k ,
i. e. the same as that of the base metal. (E1726 stee}). Using lz wi Eiéésﬂ
combination with AH$-5 (ANF-5) and AH$-15 (ANF-15) fiuxes for we :ﬁied SR
steels under laboratory conditions, high quality butt welds were pgod oot
employing any special technological means, The wires are ?ecomm§¥7§6 o e
industrial testing when welding EI695R steels. The welding of oks‘g oS o
more difficult due to the proneness of this steel to weld-adjacent ;ra ti;fﬂ;tory
logical and metallurgical means to prevent this defect did not yield sa ac¢
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4 Arc Welding of Heat Resistant Austenitic Steels of the

8V3ER) - Type (316959 [EI695R] and M726 [EI726])

P

| Automatid ‘Submerg:
X1H1883 6P (KnLAY
, »vThefIhstitutejdeveléped & new method of improving the quality of steels
- and alloys by elaetric slag remelting in a metallic water-cooled crystallizer
“:'(See "Avtomaticheskaya gvarka", 1958, No. 11). The mein advantages of & metal
: ‘lg»‘-sub,jected to this process wWas a reduced content of gases, sulfur, non-metallic
impurities, absence of zonal segregation, uniform distribution of alloying elements,
. uniform grain size. Such properties of the remelt metal assure its improved .
i weldability in respect to higher resistance against the formation of weld-adjacent
i - eracks. Electric-slag remelting of EI726 steel was made using complex means
i inimum the losses of easy oxidizing elements, including boron: at
i g content of 0.0100% boron in the initial metal, the metal remelted once contained
1 0.0097% and twice remelted metal contained 0.0084% boron, Endurance strength of
0% (20 - 30 kg/mm®) was higher then that of the initial metal

t remelted metal at 700
(16 - 22 kg/mm2) .. The tests have shown that electric slag remelting improved

. ‘noticeable the weldability of jnitis) EI726 steel. A strictly observed technology,

-i" comprising. preliminary and associated heating at 400 - 600°C, and accurately ‘

- .‘ ‘maintained welding conditions eliminate weld-adjacent eracks during welding of non-
i rigid Joints of up to 15 mm thick remelted EI726 steel, Relatively slight

- Card 3/5 . . i , o
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ot ol s e e e e e A ——— e R e i e SRR T 3/135/6-‘1/600/0_05/661/6 132‘
: A0C6/A001 ﬁ
" Automatic Submerged Arc Welding of Heat Resistent Austenite Steels of the ?

X14H18836P (Kn14N18V3ER) Type (31695P[ EI695R] end 726 [EIT26)) l

deviations from optimum welding conditions, entail the formation of weld-adjacent '
cracks, EIT26 steel 1s not recommended for using in welded structures,
" Table 1-
Chemical composition of EI695R and EI726 steels{ir(s)
Mapra c \s;\_m cr m-‘ w \ms‘s.\s P
(=3 .
' T0-2.0| 13,0150 | 18,0—20:0 | 2,0-2.73 0.9-1,3 | 0,005 [0,025 10,035
) 33932""\8:8’4:.‘?:{%\ 28:2 \1,0—2.0\ 13.0—15,0 m.o—zo,o\ 2.0—2.7.5\ 0,9—1.3 \'0.0‘23 0.025 ' 0,035
mable 2 :
'Chemical_comgq_s_if_ign‘ of wires (in %) B o o
_.'._f _Mmm npaseLoKH *Non-::.g‘f c st Moy c | NI - w | Nb B Mo T ,‘ S
. ire gredeg Imelis ' : —+- - one
- _ieX14HOr8MeBIB (A} 9-8423 | 0,05 0.3 | 8.1 |13,7¢| 19,152,84 | 1,20} Her 1.5 Her | 0,012
717 X14H20r8B6M3B /2] 9-8424 | 0,04 0.25 | 8,0 [13.46] 22,84}16,01 [1.17 . 3,3 . 0,020
_1; X141:20r8B8MIT(3} 9-8425 | 9, 019 | 8,0 |14.11| 19,22{7,68 | Her . 332 | 095 | 000
{1 X14H20r888T (9] 98426 | 0.04 0,18 | 7.9 [13,79] 19,29]7,90 A S Het |, 0,92 | 0.013
t

T S
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8/135/61/000/002/001/012
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Automatic Submerged Arc Welding of Heat Resistant Austenitic Steels of the
X14H18B35P (Kh14N18V3ER) Type (#1695P [EIG95R] and PH726 [EI726])

(1) - Kn14N20GEMBV3B; (2) - Knl4N20GEVEM3B; (3) - KhlUN20GBVEM3T; (4) -
_Kh14N20G8VET,
There are 2 tables, 6 figures and 3 Soviet references.

ASSOCIATION: Institute elektrosvarkl imeni Ye., O. Patona AN USSR (Institute of
Electric Welding imeni Ye, O. Paton, AS UkrSSR)
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$/125/61/000/007/008/013
D040/D113

\-2%10
AUTHORS: Medovar, B.I.; Nazarenko, 0.K.; Gurevich, S.M.; Chekotilo,
L.V.: Poved, A.G.; and Pinchuk, N.I.
TITLE: Some pecularities of electron-beam welding of austenitic

stsels and alloys
PERIODICAL: Avtomaticheskaya svarka, no, 7, 1961, 79-861

TEXT: In their introductory remarks, the authors state why the electron..
beam welding of austenitic steels and alloys in a vacuum is superior to con-
ventional welding. For experimental purposes, specimens of I T26 (ET 726)
and 9V1696 (EI 696) heat-resistant austenitic steels and a nimonic-type
Ma316 (EI437B§ alioy were welded by the electron-beam method. All thase
types contain boron and are prone to cracks in the area near the weld and in
the weld metal, if the compositon of the base metal is reproduced. Welding
was oarried out with an electron-beam gun designed by the Ordena Trudovogo
Krasnogo Znameni Institut elektrosvarki im, Ye.O., Patona AN USSR (Electrio
Walding Institute "Order of the Red Banner of Labor" im. Ye.0, Paton AS
UkrSSR) wusing 120 mA, 20 kw current and a 35 m/hr welding speed, Metal

Card 1/2
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8/125/61/000/007/008/013
Some peculinrities of electron-heam 4., D040/D113

produced by the eleotron beam was completely asound, except in the case of

EI726 steel whera an inoreased boron content of 0.025% caused oracks to form

in the base metal at tha seam and sometimes svon in the weld mstal. The
following conclusions are drawns The new method of eleotrrn~beam welding in

& vaouunm pust be used not only for refraotory and chemioally active metals

but also for hoat-resistant austenitio steels and alloye. The electron-beanm
method gives welds much more resiestance to orystallization ocracks than other ‘><
known welding methods, It is to be expected that the use of filler wire

will make the eleotron-beam process applioable to a wider range ¢“ austenitio _—
steels and alloys, end that the dagger shape of the seam will necessitate so-

me modification of the design of the joints. There are 6 figures.

ASSOCIATION: Oxdena Trudovogo Krasnogo Znameni Institut elektrosvarki im.
Ye. O. Patona AN USSR (Electric Welding Institute "Order of the
Red Banner of Labor® im, Ye. O. Paton AS UkrSSR)

SUBMITTED: April 17, 1951
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AUTHORS : Doctor of Technical Sciences, Puzrin, L. G.,

Medovar, B, 1

‘K5§5573§Tf77—§1, Engineers

TITLE: Automatic multi-pass submerged arc welding of 1X18H9T (1Kh18NOT)
steel plates

PERTODICAL: Svarochnoye proizvedstvo, no. 12, 1961, 15-18

TEXT: Information is given on results of investigations carried out in

1958-59 by the Institute of Electric Welding and the "Krasnyy Kotel'shchik"

Plant. The invesiigations were made for the purpose of developing a technology

for automatic multi-pass submerged arc welding of longitudinal and circular

seams on 60 - 90 mm thick 1Kh18NOT steel containers operating at temperatures b///

not over D,OOOC, Various types of specimen were subjected to mechanical and
corrosion tests to determine 1) the effect of gelf-nardening of the weld-
metal on its mechanioal propertiles; 2) anisotropy of the mechanical properties
of the weld metal; 3) least critical time of holding the weld metal at

600 - 700°C until the metal suffers intercrystalline corrosion. It was found
that the follow;gg,materials and welding conditions yielded satisfactory results;

o
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Automatic multi-pass submerged arc welding ... ADO6/A101

grade CB-O4X19H9 (Sv-O4Kh19Ng) and CB-O4X19H9C2 (Sv-OBKhI9NGS2) wire; flux

AH -26 (AN-26) containing in %: 810, 30-32; CaFp, 20-24; Ca0 5.0 - 6.5; Mg0

16-18; Al503 20-22; MnO 2.5 - 3. 5, Pe0 € 1.0, S not over 0.07; P not over

0.10, and A%Q 14 (ANF-I#) containing 1n% SiO 14-16; CaF, 60-65; Ca0<& 8;

Mg0O 4-8; A1203 10-12; Fe0 L 1.0; S not over O 87 P not over 0.02, Welding V//
conditions were corrected by reducing current intensity and increasing welding

speed, namely 550 amp for bead 1, 640 amp for bead 2 -~ 12; 720 amp for bead 13
and the following beads; arc veltage was 36 - 38 v, welding speed 25 m/hour,

On the basis of the experimental invesiigation, satisfactory weld Joints are
obtained with Sv-04Kh1QN9S2 wire with ANF-14 fiux of dry granulation, It was
furthermore found that during tensile tests at room temperature, anisotropy of
the mechanical properties of multipass seams was practically absent. Only
toughness was different for some specimens, This difference disappeared after
austenization. The least gritical time until the appearance of intercrystalline
corrosion sensitivity 1s 30 min (at €00 F) after austenization for joints
welded with Sv-O4Kh1ONG wire under -An-26 flux., There are 6 tables and 7 figures,
ASSOCTIATIONS:; Institut elektrosvarki imeni Ye, O, Patona, AN USSR (Institute of

Electric Welding imeni Ye. O.Paton AS UkrSSR) Medovar, Puzrin,
Koshevey '“agam‘ogski zavod_"Krasnyy kotel' shchik' (Taganrog
"Krasnyy Kotel'shchik' Plant) ]

el
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3,/125/61/000/003/009/016

Al61/A133
AUTHORS: Safonnikov, A.N.; Medovar, B.I.; Kontorovich, L.Ye.; Knhimuskin,
PP, T
TITLE: Heat-resistant 34703 (EI703) alloy welded by electrc-slag prcceas

with plate electrodes
i -
PERIODICAL: Avtcmaticheskaya svarka, no. 3, 1961, 68 - T4

TEXT: The EI703 alloy is a substitute of the 9435 (EI435) and 3H602
(EX602) nickel alloys used for combustlion chambers and rings in gas turbines. It
has a slightly higher heat-resistance at high tempe ratures than EI435 and nearly
the same as EI602,- and a high ductility. Its chemical composition s <the follow-
ing: 0.06 - 0.12%¢;1<0.8% 81, <0.7% Mn, <0.(B0% S, <0.030% P, 20 - 23% ir, 35
- 40% N1, 2.5 - 3.5W, 0.7 - 1.28 T4, or 1.2 - 1.7% Nb, <0.5% Al, 0.05% Ce.

The article presentéﬁdetails of electro-slag welding tests with EI703 alloy farg-
ings with 120 by 120 mm cross section area, produced by the "Eiektrostal'" Plant.
Plate electrodes usad as filler metal had the sams width as the forgings being
Joined, and 12 teo 18 mm thickness. The welding equipment ccnsisted of a A-550
apparatus and a TILC-3000/1 (TSnS-3000/1) transformer. The A-550 welder parmit-

P B L (S P R S S S

R
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Heat-resistant 3703 (EI7T03) alloy welded by.... Al161/4133

ting plate electrode fead variatione in a range of from 0.9 to 17 m/h had been "
described (Ref. 2: Opyt vnedreniya avicmata A-550 diya elektroshlakovey svarki -~
plastinchatym elektrodom. Avtomaticheskaya svarka, nc. 11, 1959). PFour typa: cf

flux were tried: three fused fluoride type AH®-6 {ANF-6), AHP-T (ANF-T), and

AHd-14 (ANF-14) and nonfused AHP~1 (ANP-1) (fluorits concentrate). The latter

filux proved not suitable for the 31703 alloy because of a dangerous defesst - the

weld metal did not fuse with the base metal. [Abstracter's note: The chemizal
composition of the fluxes is not giveno} The following welding technclogy is re-

commended as a result cf experiments welding the EI703 alloy with EI703 plate o
electrodes and the base metal dimensicns as above {120 x 120 mm): plate slec- —

trede 12 by 120 mm; 1,500 %+ 2,000 amp; plate electrode feed velocity 2.2 + 2.5

m/h; starting voltage 33 v; voltage in established process 28 + 31 v; aithsr

ANF-14 or ANF-7 flux; flux quantity of 300 g; slag pocl depth of 18 mm- gap

between welded elements 40 mm. The soundness of joint is i1llustrated ir a photo.

The mechanical strength of welds was slightly lower than that of the baze metal,

but the heat resistance wazs cloze to the one required by specificaticns. It 1is

stressed that the required quality of welded Jjcints is on.y poasible when the

prescribed process teshnology iz fcollowed strictly. Hot cracks are poseible when

ths metal pool is deep. The rupture strength of the welded Joints amounted ¢

Card 2/3
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about 758 of the heat resistance of base metal. Technician B.R. Kleinerman is
mentioned having participated in the tests. There are 6 figures, 3 tables and 4
Soviet-bloc references.

ASSOCOATIONS: Ordena Trudovogo Krasnogo Znanemi Institut elektrosvarki imeni Ye.
0. Patona AN USSR ("Order of the Red Banner of Labor" Electric
Welding Institute im. Ye.O. Patona AS UkrSSR) {A.N. Safonnikov and
B.I. Medovar); L.E. Kontorovich and F.F. Khimushin (Moscow)

SUBRMITTED: June 8, 1960 'd
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. 8/125/61/000/004/013/013
Al61/A127
AUTHORS : Medovar, B. I., Safonnikov, A. N,
.\\
TITLE: Effect of the metal pool shape on the hot shortness of welds durilng
the electro-slag welding of austenitic steels and alloys

1k
PERTODICAL: Avtomaticheskaya svarka,Anc. 4, 1961, 87 - 88

TEXT Brief general information is given on the effect of the metal pool
shape factor (depth/width ratio) on the hot-crack resistance of welds. Welds with
a low shape factor (deep but narrow pool), in which the crystallites meet by their
face ends or at obtuse angles, have a relatively low crack resistance, and cracks
are usually located along the weld axis. No hot cracks are forming, as a rule, in
welds with a high shape factor {shallow and wide pool). The behavior of austenitic
steels and alloys is similar, For instance, the resistance of the weld metal to VYV
hot 6rystallization) cracks varies over a wide range in the electro-slag welding
of refractory austenite-alloy forgings 120 by 120 mm with plate electrodes, The
shape of the metal pool can be changed by changing the process., In welding with

a plate electrode, the shape factor increases with the increasing gap width, vol-
tage, electrode thickness, slag pool depth (to a certain 1imit), and with a de-

Card 1/2
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. : 8/125/61/000/005/015/016
A161/A127
AUTHOR: Medovar, B, 1.
TR Te o
TITLE: Consultation .
e y ' /
PERTODICAL; Avtomaticheskaya svarka,.no, 5, 1961, 93 - g4
'i‘ECfi S The author replies to the question "What new wires are available for

welding high-alloy ateels and alloys?" asked by welders from Sverdlovsk, Novecher-
kassk, Balashikha, Zelenodol’sk, Voramezh, Ufa, Podol'sk, Chirchik and more places,
Institut elektrosvari im, Ye, O. Patoma AN U3SR (Electric Welding Institute im,

Ye. O, Paton AS UkrSSR) has developed during 1959 - 1960 and tested with success
in industrial use new welding wire grades produced of austenite-ferritic and auste-
itic steels and alloys: 3N87 (EPST), 3M189 (EP89), 71156 (EP156), 7188 (EREB),
2mss5 (EP155) and JM63 (EP163). The austenite-ferritic EPB7 according to the
YMTY/UHUAYM-168~59 (ChMI/TsNIIChM-168-59) spscification, of 06X25HI2THO

(06 Kn25N12TYu) grade is imtended for the automatic submerged-arc welding of double-
layer steel, 1.e. (7.3 + 06X13 (8t.3 + 06Kn13) and C7.3 + 1X18HOT (St.3 + 1Kh1E&NX)
from the stainless side. In combination with AK-26 (AN-26) flux it produces a weld
metal that is resistant to intarcrystalline corrosion and hot cracks, and has the

Card 1/3
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required mechaniocal properties. Ausitenite-farritic EP 87, per same specification,
05X20H11M3T B (0SKh20N11M3TB) is for automatic submerged-arc welding of acid-proof
X18H12M2T (Kh1BN17M2T) and X1BHI2M3T (KhiBN123T) steel, %o be used with AHP-5

(ANF-5) flux, It produces welds with a hizh corrosion resistance and may be used

for 3AIMb (EAIMB) type electrodes, Austenite-ferritic EP156, according to 4MTY l/
LHHAN-276-60 (CHMIU/TaNIIChM-276-60) specification, 0B¥20K9C2GT*0(00Kn20NSSZBIYM)
grade, 1s for COp welding of 1X18H9T (1Kn18NIT) steel, produces metal highly re-

sistant to intercrystaliine corrcsion, . Pure-austenite EPB8 wire, as per ChMru/
TsNIIChM-169-59, 08X15H237T8TM2 {0BKNn15N23GTVTM2) grade has been suggestad as sub-
stitute for 34305 (EI395) and IB59. (EIB59) or XI6HABMGA (KnlEN2GM6A) as well as
Ca~-10X16H25M6 (Sv-10Kh16N25M6) (per GOST 2246-60), It produces welas highly re-

sistant to hot cracking in ths submerged-arc and_argon arc process, The EP88 is

good for refractory steel and alloys and for joining different steel.. It issuit-

able for coated electrodes, Pure-austenite EP155, per ChMTU/TsNIIChM-275-60, grade
20X22H15TTTA (20!0123115(}7‘1“), is for tne submerged-arec, argon arc and COp welding

of scale-resistant (refractory; steekl of X25420 (Kh2sN20) type, for instante the

sus17 (=I417) and MB35 (EIB35) grades., Higher carbon and pitrogen content in it

at a limited chromium ccntent ensures a minimum tendency of the weld metal to em-

Card 2/3

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4

S TR e :

. - 8/125/61/000/005/015/016
Consultation Al61/A12"

brittlement through the formation of the sigma-phase, This wire aay be employed

for coated electrodes as well, Pure-austenitic EP163, per ChMIU/TsNIIChM-283-60,

grade 08X15H30MT83T (08Kh1SN30GTV3T), is intended for welding refractory steels of

the X15:35 (Kh15N35) type, for instance 3612 (E1612) or InT25 (EIT25). It con- s
tains a minimum of silicon and phosphorus in combination with higher manganese con-
tent, and ensures a high resistance of welds to hot cracking, The EP88, EP155 and
EP163 wires have to be used in combination with fluoride fluxes such as AH$-5
(ANF-5), AHO-6 (ANF-6), AH¢-1T (ANF-1T) or other, [Abstracter®s note: Complete
{ranslation] . . '
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" MEDOVAR, B.L.; NAZARENKO, O.K.; GUREVICH, S.M.; CHEKOTILO, L.V.; POVCD, A.G.;

——PTICHUK, W.I.
Some characteristics of the electron—~beam 7;9.:5111%1 of 'zzistenite
steelsand alloys. Avtomesvar. 14 Do.7% ( 247)

1, Ordepa Trudovogo Krasnogo Zgameni Institut elektrosverki
{m, Ye.0.Patona AN USSR. '
(Steel~~Welding) (Electron beams)
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AUTHTRS: c_ﬁc@cvar, B'I'i Cheotilo, L.7.
TITLE: Tantalum - a onew weans fer preventing Mot crachs in woelding

stable-angtentic steels and alloys
PZRIODICAL: Avceomaticheskaya svarkajqnc. 10, 1961, 88-90

TEXT: It has been discovered in experiments at the Institut elektrosvarki
ir. Ye.C.Patona ( lectric Welding Institute im. Ye.0.Paton) that alloving
with tantalum increases the resistance to hot cracking in stable-austenite
weld metal. PFor this discovery an author's certificate with a priority of
November 14, 1960 has been awarded. The experiments were conducted with
butt and T-weld 30901men° of auctenitic heat-resistant IY 725 (08X15H37B§rp\
(BI 25 [08Kn15%37V57R]) alloy, 04X15H37B5T (04Kh15N37V5T) welding wire, and
AHG-5 (ANF- 5) fluoride flux, using a current of 300 amp and 28 v and a
welding speed of 16 m/hr. Hot cracks formed when no tantalum was added;

no cracks formed when a tamtalum wire or tape (3.5% of the metal) was laid

X
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S/125/61/060/011/007/012
D040/D113

AUTHORS : Medovar, B. 1., Latash, Yu, V., and Stupak, L. M,
. Valy De 2o

TITLE: The possible oxygen sources and methods of oxidation protection
for metal in electro-slag remelting

s

/
PERIODICAL: Avtomaticheskaya svarka,?no. 11, 1961, 47-52

TEXT: Three reasons for oxygen entering the metal in the electro-slag re-
meiting process are pcinted out and discussed: unstable oxides which may be
present in the CaF,-system fluxes used for the process can cause oxidation
of some elements; scale or rust on the consumable electrode may introduce a
large quantity of oxygen, which is illustrated by examples of very high po-
rogity in remelted armco steel; oxygen from ambient air above the slag can
get into the metal under the slag in two ways - through oxidation of the
electrode surface and directly through the slag layer by the formation of
high oxides of iron, titanium, manganese and other elements, and subsequent
transformation of high oxides into low on the slag-metal interface., Argon
prote . ijon proved effective in experiments at the Institut elektrosvarki
(Eleciric Welding Institute) and the zavod "Dneprospetsstal!" "Dneprcspets-

Card 1/3
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The possible oxygen ... D040/D113

stal'" Plant) and eliminated "catastrophic oxidation” of the 79 B M(798M)
Ni-Mo alloy used in electrical engineering. It is stressed that scaie may
form on the entire electrode surface and not only clicuse to the slag barh,

A special paste of sodium aluminate with 20% calcium fluoride spread on
electrodes. prevents scale. Other protective coatings may also be used, e.g.
graphite or varnish are good for copper and copver alloys as well as for
steel with high carbon cortent. The following protective measures should be
takens (1) Use of fluxes free of oxides which could be reduced by elements
in the steel being remelted; (2) obligatory cleaning cr pickling of the
surface of the consumable electrode; (3) if the steel to be remelted has a
low oxidation resistance at high temperature, the entire electrcde surface
must be protected by a coating. or remelting must be conducted in & chamber
filled with neutral gas and encompassing the entire electrode: (4) oxida-
tien of an electrode heateda by electric current is to be prevented by using
the shortest throat possitle, i.e. the current carrier is %o be moved closer
to the melting space; (5) protection of the slag bath by blowing argon or
other neutral gas into the crystallizer. There are 6 figures and 5 Saviet
references,

Card 2/*
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The possible oxygen «.. D040/D113
ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im.

Ye. O. Patona AN USSR (Electric Welding Institute "Order of
the Red Banner of Labor" im. Ye. O. Paton of the AS UkrSSR)

SUBMITTED: March 25, 1961
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s/125 61/000/012/005/008
I 2%00 D040/D112
AUTHORS: Medovar, B.I., and Lutsyuk-Khudin, V.4.

TITLE: The problem of local failu

res of welded joints in austenitic
steels

po PR

I
PERIODICAL: Avtomaticheskaya gvarka, ano. 12, 1961, 45-55

TEXT: The authors discuss the causes of

Jected to temperatures over 580-600°C for a long
period. These local failures mostly occur in steanm iping made of such

steel as X18H 12F (Kh18N12B) used abroad and X18H 12T (Kh18N12T) used in L)/
the USSR. A new laboratory test method is suggested for estimating the tend-
ency of austenitic steel to such failures, The new method is much faster

than existing metheds, such as those used in the USA and Great Britain., The
method uses a specimen consisting of plates of austeniti

steel which are welded together by electro-slag welding with the aid of two
electrode wires of low-carbon steel. The behavior of austenitic 18-8 type

steel containing titanium and niobium, i.e, 1)§18f|91(1Khl8N9T) and A18l} 11K

Card 1/4,
7
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(Kh18N11B) steel, was studied with such specimens. The test specimens lso -
included 1X14H14R 3M(1Kh14N14V3H) Cr-Ni-W-Mo,dU257 (EI?57) pipe ateol,
taken from a piece of steam pipe that failed in service after 14,1%6 hours

at the Cherepetskaya GRES (Cherepet' State District Power Plant); the pipe
was supplied by Yu.M. Nikitin of TsNIITHMASh. Intercrystalline corrosion was
found in all specimens which were prone to local failure in the heat-affected
zone; it is supposed that the tendency to local failures at temperatures
above 580-600°C and the tendency to shearing corrosion are caused by the very
same factors. It was therefore recommended to use the same means to prevent
local failures of the austenitic-steel welds as are used against shearing
corrosion, e.g. excluding Ti and Nb from the steel composition, or raising
their content to a level sufficient to prevent segregation of the Cr carbides
cven after overheating; producing a bi-phase austenite-ferritic structure in
“he heat-affected zone; reducing the carbon content down to the limit of itg
gsolubility in austenite at 550—BOOOC; improving the purity of grain bounda-
ries in austenitic steel by improving the steelmaking processes, which could
be achieved by electro-slag remelting, for example, particularly in the casge of

Card 24{%
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steel containing Ti and Nb. Engineers V.Ya. Sayenko, L.G. Puzrin, G.A.
Pavliychuk and N.I. Pinchuk took part in the experimental investigation.

K.V. Lyubavskiy is also mentioned. There are 8 figures, 2 tables and 22
references: 9 Soviet and 13 non-Soviet-bloc. The four most recent refer-

ences to English-language references read as follows: R.N. Younger, R.G.

Baker, Heat-affected zone cracking in welded high-temperature austenitic

gteels, "Journ.Iron and Steel Inst.", v. 196, p. 2, Oct. 1960; R.J. Truman,

H.W. Kirkby, Some ductility aspects of 18-12-1Nb steel, "Journ. Iron and

Steel Inst.", v. 196, p. 2, Oct. 1960; K.J. Irvin, J.D. Murray, F.B. Pick-
ering, The effect of heat-treatment and microstiucture on the high-tempera-

ture ductility of 18% Cr - 12% Ni - 1% Nb steels, "Journ. Iron and Steel’

Inst.", v. 196, p. 2, Oct. 1960; N.E. Moore, J.A. Griffiths, Micrcstructur-

al causes of heat-affected zone cracking in heavy section 18-12-Nb austenitic ;
stainless steel welded joints, "Journ. Iron and Steel Imst.", v. 197, p. 1, )\
Jan. 1961. .

ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im.
Ye.0.Patona AN USSR (Electric Welding Institute "Order of the
Red Banner of Labor" im, Ye.O.Paton,AS UkrSSR)

SUBMITTED: August 1961
SuDH 32??  August 4, 19
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OSTROVSKIY, S.A., kand. tekim, nauk; RABKIN, D.M., kand. tekhn. nauk;
MAKARA, A.M., kand, tekhn. nauk; SHEVERNITSKIY, V.V., kand, tekhn.
navk; ASNIS, A.Ye., kand, tekhn.pauk; POKHODHE, 1.K., kand,tekhn.
navk; PODGAYETSKIY, V.V., kand, tekhn.pauk; PATON,B.Ye., laureat
Leninskoy premii, akedemik, doktor tekbn. nauk; BEL'FER,M.G., inzh.;
MANDEL'BERG,S.L., kand.tekhn.nauk; MEDQVAR,B.I,, doktor tekhn.nank;
GUHEVICH,S.M., kand,tekhn.nauk; LATASH,Yu.V., kand.tekhn.nauk; KIRDO,

L.V., kand.tekhn.nauk; SOROKA,M.S., red.; GORNOSTAYPOL'SKAYA, M.S.,
takhn,red,

[Technology of electric fusion welding JTekhnolegiia elektrichaskoi
svarki plavleniem. Moskva, Mashgiz, 1942. 663 P. (MIRA 15:12)

1. Nauchnyye sotrudnilki Instituta eleltrosvarki imeni Ye.0,Patona
(for all except Soroka, Gornostaypol'gkaya).
(Electric welding)
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MEDOVAR, B.I., doktor tekhn. nauk; CHEKOTILO, L.V., inzh.
Single-pass submerged-arc welding of stabilized

austenitic steel,
Mashinostroenie no.2: 55-57 Mr-ap

162, (MIRA 15:4)
1. Institut elektrosvarki im. Ye.O .Patona AN USSR,
(Electric welding)
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PATON, B.Ye., akedemik; MEDOVAR,-E.I., doktor tekhn.nai;k; LATASH, Tu.V.,
kaqd.tekhn.naukwf-ww

Preaent state and prospects -.:for the further development of
oelectric slag refining in the Ukraine, Met.i gornorud.prom,
no.5:12.19 S0 162, (MIRA 1611)

1. Ordena Trudovogo Krasnogo Znameni Institut elektroasvarlki
imeni Ye,0.Patona AN UkrSSR, 2, Akademiya nauk SSSR (for
Paton),

(Zone melting) (Vkraine--Steel-——Motallurgy)
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$/125/€2/000/604,/002/013 ’
oa D040/D113
YN :
ATDF0RS: iedovar, B.I., Latash, Yu.V., Stupak, L.M., and aksimovich, B.I.

R e = e

AT T TN
Lh el

Dephosphorizing the metal during elecirosliag remeising

P32I0DICLL: Aviomaticheskaya svarka, no. 4, 1562, 6-7 v
!
TZXZ:  The dephosphorizing effect of diflerent sins sysiems i bri fly dic- l
cussed from the ionic theory viewpoini, and slag systemns are recomncnd
electroslag wemelting of carbon steel and a2lloy steels. The aig 21ty of
320 with P°O5’ its advantages compared to Cu0, and the disazdvaniages of 8102 b/k/
2

and "1903 are indicated. IMluxes of Can-CaO—FeO, CaF,-2a0-e, 0, and
”.',1

oxidizing Ca¢2-BaO systens for alloy steels. t is recommended (1) io keep
the slag bath temperature low when dephosphorizingl(2) not to use Can,
\ '

Card 1/2 ;

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R00:}0_332%0006-4

ST SRERE AR SR G O SR R T

8/125/62/006/004/562/013
Dephosphorizing the metal ... D040/D113

Ca¥,-41,0, and CaF,-Cal slags, and (3) to cast ingois with a subnormal
2 23 2 © 6

neight:dianmeter ratio if the phosphorus content haes to de reduced, sinca,

using present remelting techniques, the slag cannot be skimmed and renewved.,

The AHc-20 (AHP-20) flux (CaFZ-BaO system) can be used for daphosphcrizing
steel conteining Ti, 41 and othér elements witix a2 high affinity with oxysern.

In remelting 1 A18H 9T (1Knl18N9T) steel with an A¥F-20 flux, 85-50% Ti is as-
sinilated by the metal bath. The phosphorus content in I 13 {G13) carbon b4/
sveel could be reduced from 0.068 to 0.05%, from 0.077 to 0.065%, and from

0.077 to C.063% by three different fluxes.

4S30CIATION: Ordena Trudovogo Xrasnogo Znameni Inss_tus elekirosvarki i
fe.0.Patona AN USSR (Electric Welding —nstiiute "Order of
R¢d Banner of Labor" im, Ye.0.Paton, 45 Ukrssr).
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3U3LITTED: December 30, 1961
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36074 )
s/135/62/000/004/007/016
" A006/A101
1N
AUTHORS: Medovar, B, I., Doctor of Technical Sciences, Chekotilo, L. V.,

. Pinchuk, N. I., Lutsyuk-Khudin, V. A,, Engineers

TITLE: Intercrystalline weld-adjacent cracks in welding austenite steels
and alloys

PERIODICAL: Svarochnoye proizvodstvo, no. L, 1962, i7-21

TEXT: : The authors, with the participation of engineer L. G. Puzrin,
present some concepts on the formation of weld-adjacent intercrystalline cracks
in ‘flash-welding of austenite steels and alloys. During this process the
following types of crack may arise: 1) crystallization cracks extending into
the weld, or originating in the weld; 2) cracks along the fusion line at a
distance from one to several grains; 3) cracks along the linear clusters of
intermetallic and nonmetallic impurities, An effective means of preventing
crystallization cracks in heat-resistant austenite steels, is to raise the boron
content in the weld metal, for the purpose of inereasing the quantity of boride
eutectics, which is able to close-up weld-adjacent ocracks, To prevent cracks
which run at an equal distance from the fusion line, it is imperative not t.

card 1/2
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Intererystalline weld-adjacent cracks v

allow superheating of the base metal and slow ¢
least resistance of the gamma-solid solution,

tion of the steel or alloy, and, first of all,

development of a second phase in the structure,
formation of weld-adjacent oracks of this type.
clusters of impurities, it 1s necessary to use
had been Subjected to electric slag remelting i
micro-homogeneity. Eleetric slag remelting is

PSSR S ST

CIA-RDP86-00513R001033220006-4

S/1 35/62/000/004 /007 /016
A006/A101

ooling in the temperature range of
Changes in the chemical composi-
8 reduced carbon content and the
should help to prevent the
To prevent cracks along linear
for stressed parts a metal that
n order to raise sharply its
simultaneously a reliable means

of preventing weld-ad Jacent crystallization cracks. There are 7 figures and

12 references: 9 Soviet-bloc and 3 non-Soviet-

ASSOCIATION: Institut elektrosvarki imeni Ye,
Electric Welding imeni Ye, 0. Pat

Card 2/2
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' S/125/62/000/011/001/003
/ %00 D040/D114
AUTHORS: Paton, B.Ye., and Medovar, B.I.
TITLE: Improving the quality of steels and alloys for critiocal
weldments

PERIODICAL: Avtomaticheskaya svarka, no. 11, 1962, 1-7

- TEXT: Three metal refining methods - (1) electroslag remeiting, (2)
melting by electron beam in vacuum, and (3) the Perrin process which is
claimed to have been initially developed by A.S. Tochinskiy in the USSR -
are discussed in connection with the dependability of weldments in pressure
vessels, hulls of sea-going ships, etc. Recent. experiments of TsNIIChM
with the Perrin-Tochinskiy slag refinement process at large Soviet metal-
lurgical plants and Soviet achievements in metal refinement are quoted.
Extensive research into the use of the Perrin process for various steel J(/
grades, such as common carbon steel, low-alloy grades for pipelines, boiler
steel, bridge steel, etc., is considered necessary. It is suggested to
enploy slag refinement in the continuous casting process, and recommended
(1 to/use 2lectroslag remelting for special steel grades and alloys, and
Card 1/2
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5/125/62/000/011/001 /003
Improving the quelity ..... D040/D114
electron-beam vacuum melting for pure metals, (2) to improve the weldiibi-
lity of carbon and alloy steels by synthetic slag refining, and (3) tu

prefer the electroslag process for cases when carbon steel or alloy steel
is to be used for particularly oritical weldments. There are 5 figures.

ASS0OCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki
im. Ye.0. Patona AN USSR (Electric Welding Institute "Order
of the Red Banner of Labor" im. Ye.O. Paton, AS UkrSSR)

SUBMITTED: July 5, 1962

Card 2/2
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Haﬁganese fluoride flux for f.he mlding of sustenitically stable
steel and alloys, Svar. proin', 'no,83l7-}.9 Ag '62, (MIRA 15:11)

1. Tnstitut elektroavarkl 1. !‘-.d.htona.v
(Steel,’ Stginlesa-ﬁelding)

(Flu_gﬁbtaliurgy) )
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MEDOVAR. -B.T.. doktor tekhn.nauk; CHEKOTILO, L.V., inzh.; KUMiSH, I.I.,
'inzhe .

Fused carbide fluxes for the welding of austenitically stable
steels and alloys, Svar. proizv, no.8:19 4Ag '02. (MIRA 15:11)

1, Institut elektrosvarki im, Ye.Q.Patona.
(Flux (Metallurgy)) (Steel, Stainless--Welding)
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MEDOVAR, -B.I., kand.tekhn.nauk; PINCHUK, N.I., insh.; PUZRIN, L.G., inzh.

Effect of phosphorus on the stress-rupture strength of joints in
welded Kn18N9T utael. Kotalloved, i term, obr. met, no,8:34-25
Ag '62, , (MIRA 15:11)

1, Inatitut elektrosvarki im. Ye,0.Patona AN UkrSSR.
(Stee) alloya—Welding) (Welding--Testing)
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o 5/125/62/000/001/007/C11

' 150 D036/D113
AUTHORS: Safonnikov, A.N.; Medovar, B.I. (see Association); Koni .-

T esmn e e
vieh. L.Ye.; Knimdshin, F.F. (Moscow)

TITLE: Electroslag welding of VZhlCO (EP125 brand) iron-chroce-nickel
heat-resistant alloy by & plate electrode

5
PERIODICAL: Avtomaticheskaya svarka} no. 1, 1962, 59-63

welding of BMLOO (VZh100) (3126 [EPIZG ) brand iron-chrome-nickel heat-
resistant alloy by a plate electrode. This alloy, which contains leas nisk-

sl than the3W 703 (EIT03) alloy, is recommended for parts working at high
temperatures and under considerable 1oads; the chemical composition is a3
follows: (in %) 0.0 C, 0.51 Si,0.27 ¥n,19.6 Cr, 27.8 Ni. 4.78 ¥, 2.90 Mo.

1,05 ¥b, 0.2 W,, 0.0u8 B, The elec.roslag welding experiments were carried

out with 90 % 30 mm forgings by means of 90 x 700 mm forged plate rlectrodos )(
whose thickness varied from 12 to 35 mm. The welding conditions were as 7
follows: welding current - 1,200-~6,000 amps =~d 20-.40 v, electrode fezd -
0.9-5.0 m/hr, depth of slag pool - 10-22 mm. HH;p-s (ANF-6), AHq.‘«-? (ANF.-7)

Card 1/3

TEXT: The authors describe the technology developed for the elecirosiag
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and.nH#LIA (ANPF--14 Jwelding fluxes were tried. The butt-joint gap var:iei
from 30 to 42 mm. Preliminary tests showed thet welding with large curr
and low voltages caused hot crystallization cracks to form in the weld
Increasing the voltage when welding with ANF-€é flux sometimes 1ed to t

pearanc. of slight cold shuts and slag inclusions 1n the wela metal
ihe fusion line. PerTect welds were obtained with ADF-14 and AN¥--7

under the following welding conditiong: welding current - 1.50C-1., \
electrode feed - 2-3.5 m/hr; idle-rur voltage - 3% vi welding vel \JL
30 v; gap - 36 mm; depth of slag pool - 22 mm; thizkness »f plate wle
trode - 12 mm. After hea* trsatment, the hardaess sf the weld metal 7 oow e

+

ed that of the base metal. Wnen a VZh100 electrods was nsed
strength and yield limirs ¢f the weld z:tal =t room temperat:
the limits of the base meial; for extension and ccatraction E
was 50-60% and for toughness - 409, At 650YC the ultimate sizength
weld metal was about 80% of that of the base metal yhile ti

contraction values of ths weld me®szl approached those ol the
Tests for long-term hezt-resistence showed trat the weld metal .

ferior to the base metal in this respezt. The :cu. . wsiens made, Ars 2 .

card 2/3
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Electroslag welding of ... D036/D1i7

lows: (1) A technology has been developed for the elertroslag weldiny
VZh100 alloy. Cracks in the weld metal can be avoided only by adhering
strictly to the welding conditions resulting in a relatively shailow ans
wide welding pool; (2) Hot cracks may appear in the weakness zone whren
welding VZh100 alloy. Further research is needed to establish the ne.csazis
of preliminary electroslag remelting of the base metal to eliminate this
tendency; (3) The long-term heat-resistance of the welds is equal to that
of the base metal. Technician B.R. Kleynerman took part in the testa,
There are 4 figures, 3 tables and 1 Soviet reference.
ASSOCIATICN: Ordena Trudovogo Krasnogs Znameni Institut elektrosvarki im
Ye.0. Patona AN USSR (Electric Welding Institute "Order of the
Red Banner of Labor" im.Ye.0. Paton of the AS UkrSSR)
(Safonnikov, A.N. and Medovar, B,I.)

SUBMITTED: March 16, 1961,
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